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at a high cost in equipment. That’s why the Simpson 
Mix-Muller is designed to combine the distinct 
advantages of batch mixing with complete adaptability 
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Your National Engineer can help you profit 
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pressing, tabletting, drying, etc. Write today 
for details and remember: 
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NATIONAL ENGINEERING CO. 
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the study was made, it was found that only prepa ition for tl oh 1 tool » care Sect I ies 
64 per cent of these men who had graduated : 
ol it the tatist ) ri ) ri 


as engineers were still working as engineers 


Enyineer-Politician With no political experience, Josey ind vision who will take a place beside 
R. Sealzo, a tant chiet hemical oan politicians. Certainly, | do not « 

In Noted and Quoted, C/:/', Octo engineer tor Sun Oil, Toledo refinery pect that all chemical engineers ot 
bey Governor MeKelden ot md one ot the founder ind past technically trained men should seek 
Maryland discusses political activity im chairman of A.LCh| Foledo Se public othee, or that all offies hould 
the broad sense (sec Phe Chemical tion) ran third ina tield of etghteer of 
engineer and Polity ). We certainly candidates to till a council of nine. Kor 
iwree with nevestion of finding neweomer this 1s a real accomplish 
ut more about problems by taking a ment. While Mr. Scalzo has no prey elected othecials require the analytical 


we haste 
lasten t thility which we demonstrate 0 ad 


mand an the effort te olve them and rou politi il experience, 


oad ‘ lity 4 ] wl 0 
m the broad responsi e al point out that he ha ~eea th served mirably in the routine execution of out 
hould recognize and assume in out hi community in Gov. MeKelden 
publi Mav we call to yout broad sense many civie activitve ince ociety innot escape our tecl 
attention mother more convention il range trom coaching the Lnited State 
nici intluence canno we also le il 
‘ thine Team to 
political activity in which a chemical lympic Wrestling Team to serving a ictive political influence in our so 


{ the city of Toledo Water 


engineer has demonstrated his ability chairman ot oka 

and interest Polede, Ohio, has just Sottening Study Conimittec 

elected a chennueal engineer to. erty It is refreshing to find a technical ‘ le W. Balel 
with qualitications of leadership 


council ! il 
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é 
« on the other hand, HD very the nuclear industry. This ts our fast 
ire which he est growing industry, and shortage 
tS ecialize Thu if the Kussiar cientist nd engineers, if they exist 
oy raduate t © aS many science stu hould be telt here. My interpretation 
dent de, their overall ga ot the «Indust: borun 
eine re ning the held | eT ire a 
ee probably greater than ours by a factor follow 
fience have 
4 fered to eneou vey no shortage exist Lack of mat 
to enter ote crentitn pligh power was listed as a urth-order ae 
eve not one word wa It is conceivable that such a “rece terrent to industrial expar 
What Dor Shortage Mean t 
> 


How Allis-Chalmers Can Help You 


ut Heat Transfer Costs 


Opptaining increased production, lower processing costs and im- 
proved product quality is more than a matter of installing the best 
Pertic! List of heat transfer equipment. Maximum utilization of that equipment also 
Material Processed calls for an efficient flow design. You get both from Allis-Chalmers. 
with Allis-Chaimers 
Goat Wanter Cynipment A-C Engineers Work With Your Staff or Consulting Engineers 
@ Limestone 
@ Lime 


@ Dolomite 
@ Magnesia of interdependent equipment into a complete process 


@ Alumina Pre-recommendation research, testing and, of course, expert in- 


@ Bouxite . stallation and localized field service are also available from Allis- 
@ Manganese Oxide 


@ Iron Ore 
and associated equipment. 


@ Refractories Equally important is the fact that Allis-Chalmers interest ii your 
@ Foundry Sand problems is continuous. Laboratory services, periodic equipment 


Allis-Chalmers engineers concern themselves with overall operation 
... the evaluation of variables . .. plant design . . . the integration 


Chalmers — the world’s leading manufacturer of rotary kilns, coolers 


@ Petroleum Sond check-up and parts service are yours for the life of the equipment — 
@ Petroleum Coke 
@ Fuller's Earth 

@ Nickel Ores 

@ Copper 


and a long life it is, too. 


Ribbon Flight Dryer 


Rotary Kiln 


Air-Quenching 


Cooler 


You'll want Bulletin 25C6177. See your nearby A-C repre- 
sentative or write Allis-Chalmers, |r, ’strial Equipment Division, 
Milwaukee 1, Wisconsin, 


ALLIS-CHALMERS 
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POWE LL VALVES 


FIG 2429 Large Size Stainless Steel FIG. 2453SG ~ Stainless Steel OS &Y 
O.S.4¥. Globe Valve tor 150 Pounds WP Gate Valve for 150 Pounds W.P 
WP. at 100 


FIG. 1314A. 1 Pound FIG. 2342. Stainless Steel 
Integral Bonnet Stainless Bolted Cap Swing Check Valve 
Steel “Y"’ Valve for 150 Pounds WF 


Designed for long life, designed for dependable service 


Consult your Powell Valve distributor for all the facts about quality proved bronze, iron, steel 


and corrosion-resistant valves. For every flow problem . . . there is a Powell Valve to solve it. 
THE WM. POWELL COMPANY, CINCINNAT! 22, ... VEAR 
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the New Sharples SUPER-D-CANTERS 


are Designed for Operation at 


Piessures Up to 190 ps 


Cutaway view of Sharples P-7000 
Vertical Super-D-Canter 


AaAaaaa. 


. setting new standards in the continuous, high capacity removal 


of solids from slurries and suspensions 


| THE SHARPLES CORPORATION 
2300 WESTMORELAND STREET + PHILADELPHIA 40, PENNSYLVANIA 


NEW YORE © PITT © CLE VELANT 


OF TROIT CHICAGO © OFL TANS 
SEATTLE LOS ANGELES © SAN 


1500 @ HOUSTON @ ST LOUIS @ ATLANTA 


Associated Companies ond Representatives Thrawghewt the Werld 
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take this unique 
design... 
E510! 
a much 
faster mix! 


EFFECTIVE 
MIXING 
AREA 


with Readco’s unique split-level bowl: 


complete dispersion, shorter cycle, lower cost 

- CONVENTIONAL 

+— MIXER The special design of this Readeo mixing 
bowl provides a 50°, greater effective 
mixing area. Overlapping sigma arms 
operate at minimum clearance from the 
shell, prevent build-up of materials, speed 
dispersion. The design also permits maxi- 
mum heat transfer from the jacket. 
You'll get complete di per ion, consistent 
mixing, in substantially shorter cycles. 
Working capacities range from 150 to 900 
gallons. Write for complete information. 


READ STANDARD 


York, Pennsylvania 


A Division of 
Capitol Products Corporation 


Whatever the mixing job: a READCO mixer! 
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Soviet chemical engineers and 
@ modern control ponel. (To be 


described in a 


subsequent ar 
ticle by Piret.) 


a chemical engineer visits the 


The author stand- 
ing before the en- 
trance to the 
Presidium of the 
USSR in the 


Kremlin 


ecently, as a member of a five-man 
technical mission* arranged by the 
U. S. State Department, I had 


opportunity to visit and study 
three-week period the 


an 
for a 
large peat in 


dustry of the USSR It wa il 
possible to visit Soviet institution 
of education and research, including 
several devoted specifically to chem 
ical engineering. This paper will serve 
as background for a later report or 


USSR 


chemical engineering in the 


Soviet engineers and professor 
were always cordial, open, and in 
formative in their discussions The 
officials place no restrictions on the 


taking of pictures ind several request 
labor 


to see ator ind special 


* Sponsored by the 
and Rehabilitation Commission, State of Minne 


lron Range Resources 


sota. 


L. 


Department of Chemical Engineering 


University of Minnesota 
Minneapolis, Minnesota 


of mterest vere \ 
equence, the try | t inte 
img and int t Ihe tact that 
ve were olficial M t 
of Fuel and Power undoultedly ease 
these visit rreatl od 

\ visitor to Russia will trequentl 
and most forcefully be struck | the 
seemingly suddet oviet scientific ce 
velopment incl the witrast 
vivancement hie Hye 
vill ult t i neiu 
hon hecause if ent i 
ee a modern laborator or apparatu 
toa anced ce et the ext 
moment he will see equ a cle 
wn, of orking vet} severa 
decacte 

te cise t the 

neeri ihbject i 
ecr t ta il pt 
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ife in hela then a te niin 
ite later tddenly discover that de 
prite obviou te ene 
wed tien me engi 
nee i the true ¢ 
cial, and political conditions in the 
Lnited States is highly inaccurate and 
mit ot ite | 25 or more year 
In several laboratories, | tioed very 
ecene i il en 
nee u chet | nals and it 
‘ to tall | et chemical 
engineet i ther technical met 
ihout modern eormg problems 
lor example the et or experi 
ental aspect of the t operation 
I hey NOTE vell tilts ed tall itive 
1 the ests and prob 
‘ cat one rol i 
' 


in almost terrifying contrast because of its 


significance, | saw not a sinale American or 
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Ff 
hid 
H 
Bike 
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for that matter, English of other West Euro- 
pean newspaper or popular magazine on sale 
in any hotel lobby, railroad station, depart- 
ment store, bookstore, or bookstond 


One sees many such American items 
even in the lesser cities of France, 
Finland, Germany, Italy, Sweden, etc. 
lack of interest in the U.S. or in- 
ability to read English* most certainly 
is not the this conspicuous 
absence of information. ‘Time and 
1S.S.R., (and others 
group) was asked by people 
in the streets, by students and other 
for any American book, magazine, ot 
even scrap of newspaper that might 
have wrapped a package in our lug 


cause ol 


again in the | 


ol our 


page 


When | speak of English language and 
Western European publications, | am of 
course excluding such newspapers as the 
French communist Humanité, Moscow 
News (published in Moscow), copies in 
libraries, books by James lenmore 
Cooper and other classics of ago, 
and especially what to me were obviously 
carefully-selected volumes of highly un 
representative western ‘writers. These 
publications unfortunately leave the Soviet 
with the erroneous impression that 
he is well informed about the outside 
world. He does not know that he 
doesn't know 


years 


man 


even 


that the 


access to 


hand we see 
engineer has ready 
and uses, the latest technical literature 
of the West. On the other hand, the 
man has no access to 


Thus, on one 
Soviet 


ame effective 


our newspapers, or even to our most 
representative 
Most tragi 


hand 


popular mayazines of 


contemporary literature 
cally, what I 


about our country 


did hear on every 


and its people was 


highly imaceurate and warped. It re 
called to me the parallel situation I 


met in Germany in 1936 


The need for a broad and early flow of 
information and understanding is all too clear 


* 65 per cent of the students in the Soviet 
institutions of higher learning study English, 
according to the recently released report on 
Soviet Education by the U. S. Office of Educa 


tion 


in the street scene below the people are adequately, if not well dressed 


Certainly, the people I came in con 
tact with professionally in the Soviet 
Union are intellectually capable of 


better understanding us and our 
way of life, given more informa 
tion. So there is a chance that 


efforts in that direction would result 
in substantial gains. 


It is generally known that the 
U.S.S.R. is now, in a highly planned 
and vigorous manner, concentrating 


the technology and 
industries 


much effort on 


mechanization of its basic 
Also, it appeared to me that Soviet 
policy is to give the 


and to support on 


government 
highest priorities 
a scale unprecedented in world history 
engineering, and 
industrial and development 
personnel and laboratories. Still more 
significant, because of the certainty of 
the effects within 10 to 15 years, is that 
this expansion of industry and of basic 


to its scientific, 


research 


and of applied research is now being 
upported with a vigorous moderniza 
tion and expansion of the educational 
centers for the training of engineers 
and scientists. Automatic control and 
the use of recording instruments seems 
to be particularly emphasized in_ the 
chemical engineering educational pro 
yram 

rhe present status of Soviet science 
and engineering, as related to that of 
the Western World, is of course dif 


ficult to assess accurately in a short 


visit to the country. But it was evi 
dent to me after having seen several 
laboratories—-and particularly after 


observing in detail the methods and 
the scale with which they are carry 
industrial research 


Soviets 


ing on the peat 
program—that the 
that field at least 
using 


have, in 

advanced to where 
modern engineering 
techniques, modern methods of indus- 


they are 


trial product and process development, 
and modern managerial techniques 
For example, we shown an ex- 


tensive laboratory program in which com 
and accurately taken data 


were 


prehensive 


were being used to calculate economic 
optimum for projected For 
other similar projects several pilot units 
were testing the laboratory results. Sur- 
prisingly, several large scale semi-works 
operations were also being run in parallel 
to decide, under essentially full-scale con- 


processes 


ditions, the costs of competing pro 
esses. Within a single ministry and 
program the Soviet system allows for 


the evolution of more than one process all 
the way up to and including full-scale 
production. Each stage is evaluated in 
terms of rubles/ton, including such items 
as raw materials, labor, transportation, 
amortization of plant, amortization of 
equipment, safety clothing, etc. The only 
items I have found missing were interest 
on capital and social security 


effort and of 
education, re- 
heavy 


he concentration of 

funds on 
search, and 
industry and for the military is inevit 
ably taking place at the expense of 
the living standards of the people 

Certainly the people of Moscow, 
Leningrad, and of the smaller towns 
and villages | saw have a Spartan or 
few, if anv 
Ihe living standards of the 


technical 
development for 


less existence They see 
luxuries 
our own, but 


tandards 


Russians are far below 


is far as | could tell, these 
to provoke violent 


were not so low as 


discontent Most Russian people 
imply have no knowledge of the 
Top, students, and below, marble halls at 


the University of Moscow on Lenin Hills. 


| 

| 


conditions in the outside world. Their 
basis of comparison is their past 
After all, the history of Russia has 
always been an unhappy one, with 
oppression and grinding poverty the 
lot for nearly everyone 

The Russian people I saw in the 
cities were adequately, it only roughly 
clothed and seemed adequately nour 
ished. It was stated that a great im 


provement in clothing had occurred 
in the past three years 
The accompanying table shows that 


the lot of the young Russian engineer 


is today poor when compared with 
his American counterpart. For ex 
ample, about 10 per cent of a young 
Soviet engineer's monthly salary is 
gone when he buys a single pair of 
very ordinary quality shoes. A sim- 
ilar pair of shoes would cost a young 
American less than 2 per cent of his 


monthly salary of $475. A good pair 
of shoes is practically unobtainable for 
the young Russian since he would have 
to pay nearly for 
them. A small Volga car, whose equiv 
alent here would cost the young Amer 


two weeks salary 


ican about four months salary, repre 
of work (15) 
is clearly out 


sents so many month 
for the Russian that it 
of reach 

The table appears to show that as 
are con 
of the 
only a 


far as his monthly earnings 
cerned, the 
young Russian engineer 
little above that of 
However, special privi 


starting salarv 
is 
other workers in 
the country 


leges of many kinds typically reserved 


SALARIES IN THE USSR 


Above: two engineers and a student 
the women lay bricks, build roads 
Moscow University “skyscrapers.” 


Are these Washingtonians of Muscovites? 
and many study chemical engineering 


left 
Below, right 


Below 


for select groups in the Soviet system 
status, and earning poter tial as indi 
cated in the table make the young 
engineer situation an enviable one 
when compared to other m Ru ' 


As told by several different persons to E. L. Piret in Russia in July, 1957 


500 rubles per month. 
700 to 800 rubles per 


Non-qualified labor 
Women sod pickers 
month 
Taxi drivers 
Women on construction jobs 

rubles per month 


800 to 900 rubles per month. 
600 to 1,000 


Women guides, university graduates -800 
rubles per month 

Tractor drivers in peat fields 90) rubles 
per month. 

Peat field supervisors 2,700 rubles per 
month 

Engineers just ovt of school 1,000 rubles 
per month 

Engineers with 15 yeors experience 3,000 
to 4,000 rubles per month 

Coal miners-3,000 to 4,000 rubles per 
month. (Recognizing essential and dan 


gerous work.) 

Machinists (48 hours per week) 
2,000 rubles per month 

High School teachers-1,200 to 1,500 rubles 


1,000 to 


per month 

Medical Doctor or Lawyer 1,500 to 1,800 
rubles per month 

Chemists (with four years training 
After 10 to 15 years’ experience 1,500 


rubles per month 
With a Kandidat 2,800 rubles per month 
With a Doktor 4,500 rubles per month 


Engineering assistant to a deputy minister 

the 2,500 per 
month 

Manager of a 500-man plant 3,500 rubles 
per month plus additional facilities (car, 


of government rubles 


apartment, etc.) 
6,000 to 11,000 


rubles per month plus additional facilities 


Professors at a university 


car, etc) 
President of the Academy of Science is the 
highest salaried individual in the USSR 
Artists’ salaries are very, very high; e.g., a 


20,000 rubles per month 


top dramatist 


A party member receives no pay for his 

political work (1 was told) 
Prices 

Moscovite sedan 15,000 rubles 

Volga sedan (comparable to ao very smoll 
European Ford 30,000 rubles 

Ordinary quality dress shoes 100 rubles 

Good quality shoes 300 to 400 rubles 


1 Kg. butter rubles 


Kg. white bread —1 ruble 

Kg. good meat 10 rubles 
Exchange Rates 

Commercial: 1 ruble 25 conts UL S 

Tourist 1 ruble 10 conts U5 
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ilko at a decided advantage 
relative to highly trained protes ionals 
in non-technical field 
Then, too, if he, for ex unple, man 
ages to become a staff member and 
ultimately a Profe r at an institute 
of engineering education, he hieves 
not only one of the most remunerative 
position but one held in highest 
honor in the community 
T: Russian of the cities must be 
particularly conscious of the educa 
tional and te nical advancements of 
Ms country which are di played before 
him im the forr of elaborate perma 
nent educaty exhibitions intended 
to excite him t their ut plied prom 
es for the future. High building 
ornate ub tadia 
il feed tional hunger Amuse 
ment park ire lined th poster 
howing indust | production inve 
t} mere ope ! 
ture, and ya meit the Ku 
ian to greater effort much 
ir-t © poste lhere are no 
ulvertisement imcreasi 
tite und ou } to Nor 
knowledge of tl ‘ rid, or of 
disturb ish The Ruy 
in citize pparently expected 
feel that ‘ ‘ 
! iv i organ 
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fore 
freedom he ha 


ization criticize work methods 
Political 


never had and probably does not miss 


men, et 


Morality is identified with the good 

of the Party and religion is mere uper 
tition 

Ihe decision to concentrate much 


effort on education for cence and 


engineering, on research and develop 
ment, et at the expense ot othe 


facets of national life, is of course 


a result of policy decisions which can 


most easily be imposed on a nation 
by decisive authority from above 

The new buildings of the Univer 
Moscow 


jt ak result of 


ity of represent one recent, 
large 
ot structure located on the 
Lenin Hills overlooking Moscow cost 


$300 million to build. This is a recent 


uch a poliey. Thi 


project, built in) 1949-1953, and con 
ists of a main 32-story building and 
% other buildings situated in a park 
like area of some KOO acre With its 
13) elevator marble hall amd cor 
ridors, it Mmpressive Its design 
however, le much to de ired 
from the viewpoint of efficiency. The 


main point to be noted is that) thi 
Moscow, vith its 


cientist 


new University of 
23,000 student 
ively 


trains exclu 


chemist physicists, mathe 


maticians, peographer veologi ts, etc 


The Itterary and other le favored 
faculties are still located in the anti 
crowded buildings of the old 
Moscow 


education. for 


quated, 
University im downtown 
This new palace of 
crence on Lenin Hills, the many well 
upported institutes for enginee ing 
edueation, and research, and the in 
centive of high reward are clear 
value which the 


attache to the 


of the great 
Soviet government 
advancement of science and engineet 
ing and to education for these fields 
this 


nology oft 


concentration on tech 
with the 
philosophy of the Com 
should not be 


course fit in 
niaterialisty 
Hlowever, it 
inferred that there 1 
ity \ visit to the 
Solshor 


formance 


no cultural activ 
ballet at the 
Theater or to an outdoor pet 
the 


Kyrov Stadium, or a 


recalling of modern Soviet composers 
will quickly show that this is not so. 
I was told that there has been a most 
extensive development over the whole 
country of many schools of music and 
that there is a strong interest in poetry 
lhe paintings that I did see, however, 
ippeared completely unimaginative and 
taynant. ‘The multitude of crowded 
bookstalls lining the 
of Moscow, of Leningrad, 


hookstores and 
Hain streets 
and other towns we saw is indicative 
of a wide interest in reading 

in city parks, along high 
ways, in the subway stations, and also 


statues and 


(one sees 


in mall towns, posters 
howing a young man or girl studying 
it book ideals 


to which the Soviet youth is exposed 


[hese apparently are 


The presence and significance of such 
tatues is le urprising when one is 
informed that in the last forty year 
the Soviets have raised themselves by 
their own bootstraps to increase the 
students in their schools 
from less than 10 million to more than 
34 million today and that universal 
secondary planned by 


1960. Illiteracy has been essentially 


number of 


education is 


\ new nation has taught 
young 


‘ radicated 
itself ithin two generations 
old ilike 


has produced in 1955 young scientists 


to read and to write and 


and engineers at double the rate of 
our USA the 
powerful industrial 
vorld, Today Russia ts reported to 
70,000 or so in 
engineering 


most advanced and 


nation of the 
h ive scrence 

Phere are now 33 Soviet universities 
and a multiplicity of technical insti 
tutes and research organizations which 
inevitably have affected and will con 
to raise the scientific and tech 
kills of the Russian 


rite il 


A visitor naturally searches to find the in- 
centives used to promote so much advanced 
study and research in the U.S.S.R. The answer 
came quickly. Money and prestige, as might 
be expected, are the incentives used even in 
They are a measure of the value 
of the individual's contribution to the State 


Russia today 


\ Soviet 


chool through severe com 


tudent enters a higher 


technical 


Street scene in downtown Moscow. 


petitive examinations and is considered 
State as he 


There 


to be working for the 
would in an industrial plant 
are no tuition fees since last vear, and 
all successful students have substantia 
Retention ot 
their amounts 


scholarships these 
scholarships (as well as 
and privileges) is related to scholasti 
performance, as is the job to which 
the graduating student has access. As 
has been pointed out, the rewards 
available to the engineering graduate 

and particularly to the engineering 


educator—are considerable 


The directions in which the best talent tends 
to flow under such circumstances are obvious, 
and the effect upon the quality and number 
of high grade engineers and scientists avail 
able to the nation follows. 


Our own industrial experience has 
demonstrated, in no uncertain terms 
that it is essential for a corporation 
to have a strong research and develop 
ment program if it is to maintain its 
position relative to competition, Our 
earnest competition for the future 1s 


10 longer largely between 


corpora 
tions: it is between our nation and 
the U.S.S_R 
one ot us 

The effects of the 
research on the 
development of the Soviet State 
clear If the United 
States invests heavily in better educa 


It is a challenge to each 


Russian policy 
for education and 


are already 


tion and basic research it can be cer 
tain of a high return in a few years 
in the welfare and material wealth of 
the American people. It is a good in 
vestment even without considerations 
of national security. Its achievement. 
however, will take more than invest 


ment 


IMPRESSIONS THAT REMAIN 


@ The high personal qualities and 
drive of the men who received us in 
their laboratories and plants 

@ The burdens evident in the faces 
of the people we saw in the villages—e 
reminder of our common humanity, 
problems, and hopes, and the need for 
justice and for peace in the world. 
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As 


New Plant Starting Up To Produce ISOSEBACIC 


Vinyl Heat Stability Improved 
When ISOSEBACIC Acid Is Used 


Plasticizer Intermediate 
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A newcomer among plasticizer intermediates, ISOSEBACIC acid, is improv 
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CONTINUED pt-Piperitone 


(2) When reaction ix isopropyl 
chloride is added is heated 
(3) The resultant slurry is filtered and the 
filtrate is 
form the sodium enolate of ethyl oxisopropyl 


‘ omple te 
and the mixture 


alkylated with disperse d sodium to 


acetoacetate 
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of solvents. A crude, high-boiling 
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tone result 


di-piperitone, 


With this process, synthesis of 1 -piperitone Is 
reported to be commercially feasible 


New Standard Issued on 
Polyethylene Plastic Pipe 


tandard for black 
plastic pipe has 


A new Commercial 
flexible polyethylene 
established by the Dep't. of Commerce, in 
cooperation with the Plastic 
Industry and the Nat'l Sanitation Foundation 
tandard, CS 197.57 
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CHEMICALS FOR PLASTICS 


ISOSEBACIC Acid: mixture of isomers of aliphot dibo 


PETROTHENE® Polyethylene Resins. 
Butane! (Normal Buty! Alcohol): 
ANSOL © anhydrous denatured alcohol, 
ANSOL® PR; 


content 


Nermal Buty! Acetate: medium boiling solvent for nitro 


Ethy! Acetate, 95-98", 
Ethy! Ether, Technical: solvent for resins 


Acetone (Dimethyl! Ketone): solvent for viny! resins, cellulose acetate 


OTHER PRODUCTS: 


Alcohols: Ethy! (pure ond all denatured formulas) 
Proprietary Denatured Alcoho! Seivents SOLOX 


fuse! Oil, 


ANSOL M, ANSOL re 


cHemicats co. 


Division of National Distillers and Chemical Corporation 


99 Park Avenue, New York 16, N. Y. 


t solvent for cellulose derivatives 


Corrosion-Resistant Mesh 
Is Now Produced with 
Improved Titanium Wire 


The fabrication of titanium wire cloth now 
has reached a production basis. This is due 


primarily to improvements in quality of wir 
which until recently lacked the 


| fo rmity and elong 


to work-harden rapidly and gall on metal-to ; 


metal contact 
With wire-forming 
cloth being fabricated 


| 
problems 
| ports 


new applications are developing rapidly. A 


theugh noted for its high strength-to-weight 
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ratio the biggest advantage of 
wire cloth form is its unique corre 
anes metal has 
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ration, and had a tendency 
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a corrosion rate of only 


TECHNICAL DEVELOPMENTS 


Information about manufacturers of these 
items may be obtained by writing U.S. 1. 


A silicone rubber which vulcanizes at room tom- 
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Entirely new series of weight 
4 disazo red piqments | : 


not subject to stress corrosion cracking in 
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screens or similar 
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A gas analyzer for measuring ‘race hydrogen, 
oxygen and nitrogen in metals ; 


Pyridine N-oxide 


| Titanium wire cloth being woven (photo cour- 


| tesy Cambridge Wire Cloth Company) 
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Carbonate, Diethy 


solvent fer resi: 
special blend for resins 


anhydrous denatured alcohol, special biend with higher ester 


ellviose 


MORLA Premix 
Riboflavin 
v stone 4 


Inorganic Chemicals: 


Sodium Peroside 


Metals: Ttonmium 


Unside, 


Normal Buty!, Amy! 
FILMEX 


Atlanta 


Salt Lake City * 


Intermediates and Fine Chemicals: Acetoocetory!ides, methy! Mydrazine 


Animal feed Products aicium Pantothenc ho 


ncentrates r nd Feed Supplements, 


v 


Baltimore * Boston * Buffalo * Chicago * Cincinnati 
Cleveland * Dalias * Detroit * rouston * Indianapolis * Kansas City,Mo 
Los Angeles * Louisville * Minneapolis * Nashville * New Orleans 
New York * Philadelphia * 


No. 1310 


Oxalate, Ethy! Acetate, Ethy! Ether, Acetone, Diatol & 


Ethy! Benzoylacetate, Ethy! Chioroformate, Ethylene 

Sodium Oxalacetote, U.S.1. ISOSEBACIC Acid, 

um Ethylate Solution Triethy! Aluminum, Tri 
USP (Ethy! Carbamote) 

ine Chloride Products, 

Special Methionine, Niacin USP, 


tom n ; dont (BHT) Products, 
Sealed in Vitamin A) 


Ammonia Car « Seda, Metallic Sodium, 
Sulfuric Acid 
Hofnium 


onium Sponge, Zirconium Platelets 


SALES OFFICES 


Pittsburgh * Portland, Ore. * St. Louis 
San Francisco * Seattle 
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EVERYWHERE 


YUBA ENGINEERED 
HEAT EXCHANGERS 


Complete facilities for the production of the 
finest heat exchangers are at your service at 
Yuba. With branch offices and representatives 
at every principal point throughout the coun 
try, Yuba is able to have a sales-engineer at 
your desk in a matter of hours to help you 
start your heat exchanger project. 

At three of Yuba’s plants at Honesdale, Pa., 
Buffalo, N. Y., and Richmond, Calif., are top 
heat exchanger engineers with national rep- 
utations for their progressive designs. Daily 
they design all types of heat exchangers, large 
or small, simple or complex... heat exchangers 
whi h operate at vacuum or to pressures of 
5000 psi, at temperatures below zero or to 
1000 F and higher .. . heat exchangers made 
of all kinds of metals: carbon steel, alloy steel, 


YUBA HEAT TRANSFER DIVISION, 
CALIFORNIA STEEL PRODUCTS DIVISION, RICHMOND, CALIF. 


aluminum, nickel, and non-ferrous alloys such 
as the new silicon bronzes... heat exchangers 
with bundles having a few tubes or as many as 
7500, with heat transfer surfaces up to 15,000 
and 20,000 sq. ft. 
Yuba is experienced. 
having made heat exchangers for as long as 
50 years. Yuba has outstanding techniques 
many of its heat exchangers having been" firsts” 
in their fields. Yuba ts nationally recognized 
in the chemical, oil, gas, power, mechanical 


some of its divisions 


and heating industries 

Buy Yuba. Its plants in both the East and 
the West mean convenience for you, speedy 
delivery, service but, above all, well-engi- 
necred heat exchangers tailor-made for your 
own process 


Divistons Manufacturing Heat Exchangers 
HONESDALE, PA. 


ADSCO DIVISION, BUFFALO, WN. 


CON SOLIDATED IN DUSTRIES, INC. Executive Offices: 351! California $1., San Francisco 4, Cal. + New York Sales Office: 530 Fifth Avenue 
Branch Offices and Representatives in Principal Cities 
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BUILT IN 14 MONTHS by The M. W. Kellogg Co., new ammonia plant is a unit of Standard’s CO-ORDINATED for top re- 
Richmond refinery, one of West's largest. All electric equipment is by General Electric, which liability, G-E equipment in 
also provided engineering service to help achieve fast start-up. master substation for ammonia 


At Standard’s Richmond, Calif., refinery ... 


General Electric engineering services help 


OUTDOOR-LOCATED on platform to drive compressors are 8 high PLANT’S BIGGEST, a 4000-hp 12,000-v totally enclosed force 
efficiency, enclosed, force-ventilated G-E synchronous motors (3 ventilated G-E induction motor drives synthesis gas com- 
shown) with excitation obtained from substation’s d-c m-g sets pressor. Explosion-proof 60-hp G-E motor (r.) drives blower 


WEATHER-PROTECTED, 2? rugged 350-hp G-E induction motors 
drive coolingewater pumps. Other plant induction motors are 
either enclosed force-ventilated or explosion-proof, fan-cooled. 


— 
4 
: ‘ 
| 


plant includes 5000-kva transformer, 17 units of 12-kv metal-clad switch- EASY MAINTENANCE of plant's G-E metal-clad 
gear, 2300-v Limitamp* motor starters, 480-yv outdoor motor control cen- switchgear is shown by workman removing vet 
ters, 2 outdoor motor-generator sets, and two 480-v transformers. tical-lift, magne-blast circuit breaker for inspection 


Registered trade-mark of General Electric Co 


speed opening of 300-ton/day ammonia plant 


—vin Mack General Electric power system, installed to meet rigid 


and mushroom tower—-from upper level 


construction schedule, helps plant get fast 
start on profitable production 


Standard Oil Company of California, Western Operations, Inc., recently 
added to its Richmond, California refinery the largest west of the 
Rockies a new $11 million ammonia plant designed, engineered and 
built by The M. W. Kellogg Co. The plant’s capacity of approximately 
300 tons per day of anhydrous and aqueous ammonia is shipped to nearby 
California Spray Chemical Corp., a subsidiary, for conversion into 
fertilizer. 

GENERAL ELECTRIC supplied the new plant’s electric equipment —com 
pressor drives, auxiliary motors, and complete outdoor substation with 
co-ordinat’.' components. In addition, General Electric engineering 


services h both customer and designer get the new plant from the 
discussior stk to on-stream in only 14 months 
An exam: as the contribution of General Electric installation and 


field service engineers. By supervising the installation of the electri 
equipment as scheduled deliveries arrived, they helped reduce field in 
stallation costs, speed completion of construction schedules, and hasten 
start-up time. To Standard, this meant getting into production faster, 
and thereby, showing a return sooner on the large capital investment 
tied up in the piant. 
IN ADDITION, the 17,000-kva block of power will be integrated into the 
existing plant system. General Electric application engineering services 
working closely with Standard and Kellogg representatives, helped 
provide the electrical equipment co-ordination and integration necessary 
to meet the plant’s process power requirements 

For your new chemical plant, too, General Electric offers a one - manu 
facturer source of quality electric equipment and valuable engineering 
services to help provide you and your process contractor with an efficient, 
co-ordinated electrical system. Early in your planning, contact your 
nearest General Electric Apparatus Sales Office. General Electric Com 
pany, Schenectady 5, N. Y. ay 


Engineered Electrical Systems for the Process Industries 
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Maximum “On-Stream” Time 
Lowers Ammonia Cost /Ton 


OXYGEN-NITROGEN 
GENERATOR 
AIR PRODUCTS, INC. 


NAT. GAS 
AiR 
NITROGEN 
‘| 


COMPRESSION | OXYGEN 
— GENERATION 
AIR 
STEAM NAT. GAS 

! PURIFICATION 

Simplified flow diagram of typical 

partial oxidation ammonia plant i 
i PURE HYDROGEN 
LIQUID AMMONIA 
SYNTHESIS 


... USing Air Products Oxygen-Nitrogen 
Plant and Nitrogen Wash Process 


Thanks to an increase in the amount of time that am 


monia plants can spend “on stream’, the dollar cost per 


ton is down, The increase is due to the dependability of 
Air Products low temperature air distillation, liquid 
oxygen pumping and nitrogen wash systems. Greater 
dependability means less down-time and increased pro 


duction without increase in cost. One ammonia plant's 


oxygen-nitrogen generator, for example, set a record of 
14 consecutive months without shutdown. .. permitting 


continuous production of ammonia for the entire period 


Air Products are specialists in processing low molecular 
weight materials at cryogenic temperatures. Our research 


and engineering activities, for ourselves as well as others, 


have developed a wealth of unique data, processes and 
equipment that may well point the way to profitable 


opportunities for you 


If your needs are to separate, purify, or liquefy gases 
tell us your quantity, purity and pressure requirement 

. and let us suggest how this can most profitably be 
done at the low end of the temperature seale. Air 
Products, Incorporated, P.O. Box 538, Allentown, Pa 


Products 


INCORPORATED 
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The Curtiss-Wright Rocket Engine would fit under the hood of your 
car, yet delivers a thrust equal to the power that drives a Navy 
cruiser at high speeds a thrust that has flown man higher 

and faster than ever before. And thfs record-breaking power ts 
controlled, by the hand of the pilot, for the first ume in 

history doesn’t burn itself out in ordinary rocket fashion 


The pilot can control his thrust through a wide range, start or 
stop it at will, conserve fuel or use it all in One prolonged 
burst. Operating at speeds near the thermal barrier he can 
explore the advanced problems of supersonic and hypersonic flight 
The Rocket Engine ts one of a group of Curtiss-Wnght 
powerplants and missiles capable of several umes the speed 
: of sound...a group that includes also the Ram Jet 
World's first throttieable rocket engine is one of 
group of powerplants ond and the HTV rocket which reaches supersonic speed a 
capable of several times the speed of sound. fracuon of a second after launching 


PROPELLER DIVISION 


Rocket Engines by CURTISS-WRIGHT © 


CORPORATION CALOWELL, N. J. 


Divisions and Wholly Owned Subsidiaries of Curtiss-Wright Corporation: 


Warcnt Division, Mood Ridge, J. Caldwell, N J. Prastics Division, Guchanna, Pa Exectnosics Division, Carleteds, N 
Mevats Processing Buffalo, No © Divison, Mood Ridge, N Utica Beno Comronarion, Unica, Mich * Exront Diviston, New Yorh, Z 
Carowere Divistos, Coldwell, N J. © Devecorment Coaronation, Santa Barbara, Calif * Reseancn Divisvons, Clifton, @ Uuehanne, Pa. 
avo Caldwell, © Eusors, No Amsterdam, The Netherlands * Tussomoton Division, Princeton, NJ 
Manquerts Mevas Proovucts Division, Cleveland, Ohio * of Canaoa Lrv., Montreal, Canada * Resececu Santa Monica, Calif. 
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Chempump holds costs down 


handling trichlorethylene 
at Argus Cameras 


The explosion-proof Chempump shown above is one 
of two used at the Argus Cameras Division of 
Sylvania Electric Products, Inc., plant in Ann Arbor, 
Mich. to move trichlorethylene from storage to 
holding tanks. 


Trichlorethylene—expensive and highly volatile 
is used here at Argus for degreasing. It’s hard to hold 

seeps through conventional pump packing and dis 
solves packing lubricants. Leakage could mean con 
tinual maintenance expense, loss of costly trichlor- 
ethylene, and the hazard of explosion. 


For Argus, Chempump eliminates these problems 


and motor in a single, leak 


device required 


handling fluids at tempera 
tures to 1OOO F. and pres 
sures to 5000 pas 


Chempump combines pump 


proof unit. No shaft sealing 


U.L. approved. Available in 
a wide choice of materials 
and head-capacity ranges for 


because it can’t possibly leak—has no seals, no 
stuffing box, no packing. Simplicity of design reduces 
maintenance to an occasional inspection and replace 
ment of bearings. External lubrication is never re 
quired bearings are constantly lubricated by the 


pumped fluid itself 


You have much to gain through leakproof fluid 
handling with Chempump in your own processing 
operations. For details, write to Chempump Cor 
poration, 1300 Kast Mermaid Lane, Philadelphia 18, 
Pa. Engineering representatives in over 3O principal 
cities in the United States and Canada. 


First in the field...process proved 
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with a E i. F From a reactor pot to a tank truck — KEL-F* 
eee Laminate linings offer the way to make any 
ordinary equipment and piping extremely 
LA M | N AT E resistant to acids, alkalies, oxidants and 
Aa: wolvents at temperatures up to 350°F —and 
linings at reasonable cost 
KEL-F Laminate, Garlock style No. 9574, 
is a durable, shatterproof, abrasion resistant, 


chemically inert fluorocarbon plastic, bonded 


to a glass-cloth backing for maximum ad 


hesion. It is readily cemented over any 


contour and to any material of construction 
metal, wood, concrete, ete. KEL-F being 


a thermoplastic resin, seams may be 


“welded”, on the job by the thermal pulse 


technique, into a continuous chemically- 


impregnable lining 
CERTIFIED APPLICATORS — KEL-F Lami 


nates are manufactured by the United State 


Gasket Company, pioneers and leaders in 


fluorocarbon plastics, and are available for 


installation by certified applicators 
Write for Bulletin AD-152 


UNITED STATES GASKET COMPANY 


Camden 1, New Jersey 


*Minn, Mining & Mfg. Co. Trademark 


‘U)nited 
Sitates 
G 


asket 


OF THE GARLOCK PACKING COMPANY 
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our 
abor Costs in Chemical Industry 
This month's article Istimating D 
©. L. for New Manutacturing Proc 
esse is by R. S. Wobus, technical 
production manager in the Organi 
Chemicals Division of Monsanto in 
St. Louis, an old hand in this area ot 
chemical engineering. He has worked 
at a number of Monsanto plants on 
production problems involving plant 
expansion, new product evaluation, 
proces et 

Robert R. Freeman, author (with 
T. R. Dashiell, M. A. Auro, L. Osh- 
rine, and R. F. Smith) of the paper 
Drying of Viable Biological Mate 
rials by Solvent [extraction and Azeo 
tropic Distillation” im tlus issue, is a 
stalf engineer at the Army's Fort 
Detrick, Maryland, Biological War 
fare Labs. Commissioned in the Chem 
ial Corps and assigned to Detrick 
during World War Il, Freeman re 


t i 


“pick up ere he lett off now 
planning, coordinating, and evaluating 
spect ot the Arn research pro 

am dealing with proce cle ! ind 
yeneral mvestigation n the field of 


lno-engineering unit operation 
Also at Fort Detrick is Ira Abelow, 
whe vith E. W. Flosdorf (of F | 


Stoke Machine 1") tladelp! i) 
wrote thre irticle on treeze di ne 
this issue. Freeze drying technique 
hich involve removing iter in the 
lrozen tate at temperature low 
are responsible for su 
ce tul drving ol blood plasma 
cine intibroty ind other pl arma 
ceutical preparation Recently the 
proce ha had pronounced licce 
with heat-sensitive foodstutt ucl 
seatood teak wd variou puice 
Another drying — expert Hoyt 
Chaloud of Procter & Gamble, give 


us this month (with co-authors J. B. 
Martin and J. S. Baker) the artick 
ou spray drving of (vou guessed it) 
detergent Chaloud 1 it present ww 
charge of detergent developmes 
the Product De velop 
P & G, savs that t 


(Continued on pag 


Wobus Freeman Chaloud 
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borne particles or shi 
propertc ot several of 


Exceptional resistance to abrasion — whether caused by uny gas 


ling stecl billets —1ts one of the mos 
when used in the exhaust lines of 5 


cxam 


refractories lasted 


when abrasion is combined with higher temperat 


ceptional resistance of these super refractories bec 


¢ apparent and tul. As skid rails in furnace 

lb. billets t | pushing 250 slugs an 

ARBOFRAX con carbide refractories need one-tl 
vent, one-third the labor and one-third the down 
rammed chrome re hearths. Other successtul 

lud colle crubbers, u fer piy 

1 | cg nt parts, to nas 

Py for er propertics in 

‘ Among Carborundum’s many n 
crores tl offer excellent hea re 


CARBORUNDUM 


Registered Trade Mork 


Refractories...to resist abrasion 


rborundum’s unique refractory 


MILLIONS OF SHARP, SUPERHEATED PARTICLES, 
traveling at high velocities quickly wear dust col 
lector linings mains, downcomers, etc. Metals and 
most ceramics simply can't withstand this harsh 
abrasion. But CARBOFRAX refractories can — even 
at temperatures as high as 2500 F. A CARBOFRAX 
dust collector lining in an ore sintering machine is, 


for example, still in use after 10 years’ service 


ificient hot strength to withstand 2 psi at 
Others provide unique re tance to corrosion well 
I hese propert re but a few of t e wo be fe 
iper refractories pronecered by Carborundur Amony them 
temperature problems. For help, fill ult thas 


THIS COUPON TODAY-— 


Dept. V127, Refractories Division, 
The Carborundum Company, Perth Amboy, N. J 


Please send me 


Forthcoming issue of Refractories Magazine 
Bulletin on Properties of Carborundur per Refractorie 
Here is ao description of my high temperature probler 

‘ 4 ‘ 


Can you help me? 
Nome Tithe 
Company 


Street 


City Zone State 


ra 
Mate 1 in 
nals. | isolime ou 
Kil peta urcs ranyiny up 1200 } 
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AN ENTIRELY NEW CONCEPT... 

Now for the first time—anywhere— Philadelphia Mixer presents 
easy-to-use, comprehensive mechanical design information per- 
mitting catalog selection of complete paddle and turbine type 
fluid mixers. 

Choose the desired mixer drive type and size... correct lower 
shaft and impeller(s)... plus all other components including 
proper stuffing box or mechanical seal assemblies for pressure 
vessel mixing. 

You will know exactly how much space the mixer drive will occupy 
on top of your tank ... how much head room is necessary for an 
installation ... what tank opening must be provided for insertion 
of mixing impellers... what mixer supports must be furnished. 


SAVE TIME... 

Determine the exact mixer assembly you need without unneces- 
sary delay. No need to waste time and patience in lengthy con- 
sultation with outside sources. 


REDUCE INSTALLATION COSTS... 
Know early in your design project the required space for mixer 
installation and what room is available for other equipment. Avoid 


Sixty-eight page Catalog A-27 ts costly changes at a later date. 


yours up request Please use your BE SURE OF CORRECT MIXER DESIGN. ** 

Again, for the first time, you can select. a complete mixer and be 
absolutely sure that it is a guaranteed sound, practical design 
which will assure optimum mixing performance. 


| 
philadelphia MIXCVS GEAR WORKS, INC. 


ERIE AVE. & G STREET. PHILADELPHIA 34, PENNA, 
Offices in all Principal Cities 


business letterhead when writing 


INDUSTRIAL GEARS & SPEED REDUCERS + LIMITORQUE VALVE CONTROLS + FLUID MIXERS + FLEXIBLE COUPLINGS 
Virginia Gear & Machine Corp. « Lynchburg, Va. 
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THIS INGERSOLL-RAND CKEMICAL PUMP 
MUST STAY ON THE JOB 


® 2 years of continuous operation 
® Not a moment’s down-time 
® No spare pump 


This Ingersoll-Rand chemical pump 1s a key pump in the 
urea process at the Grace Chemical Company's plant in Wood 
stock, Tennessee. Here, the process is entirely dependent upon 
the pump. On stripper recirculating service, it 1s handling 4600 
gpm of urea solution and oil at a temperature of 246 F, total 
head 117 ft. To withstand corrosion by the liquid handled, the 
pump parts are made of corrosion-resistant stainless steel 
In 2 years of continuous operation, without a spare, this 
pump has never been down for maintenance. Here is proven 
dependability in “round the clock” service 
If you are faced with a pumping problem, Ingersoll-Rand 
is ready to help you solve it. I-R manufactures a complete of class CSFL pump of the same design as 
line of single and multi-stage centrifugal pumps in both hor ‘ 1 With ! nstallation . v above 
and 1 they are de 


izontal and vertical designs. For further information just call ; 


or write your nearest I-R branch office 


fi ngersoll-Rand 


11 Broadway, New York 4,N Y 


CONDENSERS * PUMPS * GAS & DIESEL ENGINES + COMPRESSORS «+ AIR B ELECTRIC TOOLS * TURBO BLOWERS + ROCK DRILLS 
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(Continued from page 32 


is the result of a series of “brain 


storming meetings ompany per 


sonnel intimately ac quainted with pray 


drying and its problem Martin and 


Baker were responsible for organiz 


ny ind iluating the mtormation 


thu obtaimed while Chaloud ar 


other put the new idea to test 


ilot plants and factory unit 


Part 2 of the Sorption Processt 


serie which started last month with 


reviews by Monet and Lapidus, in 


cludes in this issue reviews by svt 


posium chairmen (Baltimore) Selke 


and Winget W. A. Selke, directo: 


of research for Peter |. Schweitzer 
Inc.. Lee, Massachusetts, headed the 
ession on Granular Processes—lon 
exchange Formerly on the faculty 


ot Columlna University, New York 


ill till be _ Selke was involved while there with 
w s ARC spon ored project nN the on 


exchange field 


sound Alvin G. Winger, in the Resinous 


Products Division of Rohm & Haa 


ACE RIVICLOR’ 


Corrosion-resistant plastic piping 


Rivictor, newest of all rigid plastic pipe, heads the list for 
resistance to chemicals and excellent aging characteristics ... 
plus high strength, toughness and easy workability. 


Riviclor is unplasticized polyvinyl chloride, specially formulated 
for process piping. Non-toxic, non-flammable, excellent 
insulating properties. Only half weight of aluminum. Never 


Approved needs painting. Smooth inner surfaces give you high flow 
for Use ates with w ad. 
a rates with low loss of head Bulkley Rendall Piret 
Drinking Use Riviclor for all in plant piping of mild or stron " ~ 
Wate P Piping it | hiladelphia Va5 Chairman tlie 
corrosives at normal temperatures . . . for liquid lines where M 
en rave rowe ‘ wit t the 
“sweating” or corrosive vapors are problems . . . for LIChI 
underground piping. Pipe, fittings, diaphragm 
tember \uthor of numerou irticle 
valves from 42” to 2”. ; 
in the teld, Wanger vritten 
Ask for Technical Bulletin CE-56. fundamental membrane  propertis 
thei appli ition in electrodialysis at 
hed caleulatior m performance ot 
ACIDS BASES MISCELLANEOUS Carbon 
Hydroxide 28% Methyl! Ethyl Plating Solutions ise 0 prop 
Chromic Sodium Ketone U Photographic wen 
— Hydroxide 50% S$ Gosoline Solutions 
HALOGENS Mineral Oil fine a | Destru 1 | 
50% Chloride Set. Vegetable Oil L—Limited to ta 
Nitric 20 Ferric Chloride Phenol 10% certain I j W 
Sulphuric 50% S$ Sodium Hypo- Chlorine 5% applications x. b. Bulkies 
Sulphuric 98% chlorite 5% Alum U—Unsuitable Rhodes, and T. L. Speer. 


ACE processing equipment of rubber and plastics 


AMERICAN HARD RUBBER COMPANY fhuid mechanics and heat proce 


rat) Ace Avenue e Butler, New Jersey 
DIVISION OF AMERACE CORPORATION tinued 
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PROPER 
TOOLING 


Four Point Program Provides: 


service-proved engineering design 

guaranteed job ratings 

complete fabricating facilities 

technical service before, during and after installation 


One reason that Efeo does it right is its many vears of 
experience in designing and fabricating heat-exchangers 
for the wide range of temperatures and pressures repre 
sented by ethylene plants and platinum catalyst reforming 
units. We are recognized specialists in handling all grades 
of carbon, alloy, and stainless steels, nickel, aluminum, 
and special low-temperature materials. 


ASK OUR GULF COAST CUSTOMERS — THEY KNOW US WEILL 


Write for General Catalog 


EFCO HEAT TRANSFER EQUIPMENT 


Engineers and Fabricators, Inc 
P.O. BOX 7395 HOUSTON & TEXAS 


CHEMICAL ENGINEERING PROGRESS, December 1957 


| 
EFCO @ 
J 
A, 
~ y 


SPENCER CHEMICAL CO. UNRAVELS KNOTTY PROBLEM: 


Maintaining a controlled flow of liquid 
ammonia at high pressures, 24 hours a day. 


At the Vicksburg, Miss. plant of Spencer Chemical Company, ammonia 
production demands two things of pumps: (1) 24-hour, 7-day-week opera- 
tion and (2) continuous flow of controlled volumes of liquid ammonia at 
high pressure. 


How Spencer licked the problem: When trouble in all phases of operation. The Vicks 
Spencer began outlining construction plans burg Works Maintenance Superintendent 
in 1951, company engineers specified two tells us: “The Aldrich Pump is an excellent 
Aldrich Direct Flow, *4° x 3" stroke Triplex unit. Valve life is excellent and packing life 
Pumps. These were scheduled to be used for exceptionally good.” 

alternate SO-day periods. According to com 

pany spokesmen, nearly four years of service We'll be glad to send you full information on 
have proved these pumps to be efficient and Aldrich Pumps and their advantages to you 
capable of durable service Simply write Aldrich Pump Company, 20 


Results: Dependability and freedom from Gordon Street, Allentown, Pa 


the toughest pumping problems 


CHEMICAL ENGINEERING PROGRESS, December 1957 (V 


i 

| 
Bit 

i; 

| aL DORIC, 

38 53. No. |: 


measuring 
the free decay 
of polarized 
neutrons 


inquiries invited 


A fundamental test of the various theories of 

beta decay which have been in pired by recent parity 
experiments is obtained from the quantitative 
measurement of the spatial asymmetry of the beta particle 


emitted in the decay of free polarized neutron 


For these measurements, neutrons with identical spin 
directions were selected from a neutron beam from Arygonne’s 
CP-5 research reactor by reflection from a magnetized 
cobalt mirror. This technique for obtaining polarized neutron 


was conceived and developed by Argonne scientist 


PROFESSIONAL PERSONNEL OFFICE 
P.O. BOX 299 LEMONT, ILLINOI 


Rlectrical Engineer dndustrial nist 
Metallurgical Physicists Mathematician 
Che mical lallurgi . Computer 
Chemists « Health Physicists « Rlectroni 
Mechanical 


| 
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Lone THE BANE OF Our entire technical 
many chemical pro- and manufacturing staff, 
cesses, carbon monoxide - including design, pro- 
has suddenly become | = cess, project and mech- 
one of the most valuable | Mm anical engineers, backed 
raw materials of the | ya by a half century of 
ever-growing plastics world-wide experience, 
and allied industries. is at your service to assist 
More important still is you in applying low- 
its method of production by low-tem- temperature technology to your parti- 
perature gas separation, in’ which cular needs whether your product 
techniques perfected by Air Liquide requirements are carbon monoxide, 
during the past 50 years have resulted in oxygen, nitrogen, hydrogen or other 
unprecedented efficiency, tremendous gases, or a solution to purification 
economies and maximum purity. problems. 

Leading this highly specialized field in We shall be glad to consult with 
the United States, Air Liquide low-tem- you regarding cost analyses and tech- 
perature gas separation plants, the first nical aspects in the design and manu- 
to be built in this country for the pro- facture of complete plants or com- 
duction of pure CO, have recently been ponents especially fitted to your needs. 
completed in four widely separated lo- Write today for complete technical in- 
cations, and a fifth is under construction, formation on our CO plants. 

AMERICAN 
L'AIR LIQUIDE, 
y/ AIR LIQUIDE 
Montreal, Que. QS ENGINEERING & CONSTRUCTION DIVISION 
P OLDEST IN EXPERIENCE —NEWEST IN DESIGN ‘ 
529 CHRYSLER BUILDING, NEW YORK 17, N. Y. 
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Oi, kerosene, and alcohol “burn” by combining chemically with oxygen from 
the air. But it takes pure oxygen with these fuels to speed rocket planes faster 
than sound . . . to drive missiles beyond the earth's atmosphere. 

Liquid oxygen, vital to today’s rocket engines and many types of missiles, 
was being produced by LinpE as long as 25 years ago. In fact, LINDE has been 
supplying oxygen to industry for more than 50 years. LINDE pipes oxygen directly 
to industrial users from nearby oxygen plants built and operated by Linpe. 
The user makes no capital investment, and pays only for the oxygen consumed 
—at a price guaranteed by LinpE. 

LINDE also developed methods for transporting liquid oxygen efficiently, in 
large and small amounts, at 300 degrees below zero F. You can get LINDE oxygen 
in just the quantity you need, at the exact time and place you want it, as a 
liquid or a gas. 

For detailed information about LinpE oxygen, write Dept. CP12, Linpr Com- 
PANY, Division of Union Carbide Corporation, 30 East 42nd Street, New York 
17, N. Y. Offices in other principal cities. In Canada: Linde Company, Division 
of Union Carbide Canada Limited. 


When you need Oxygen—call LINDE! 


The terms “Linde,” “Driox,” and “Union Carbide” 
are registered trade-marks of Union Carbide Corporation. 


Liquid oxygen from LINDE’s DRIOX 
oxygen units is teamed with liquid 
fuels to propel missiles and rocket 


TRACE 


_ Missiles designed to soar out of this world 
sped by liquid oxygen LinDE 
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Difficult batching problems 
solved by Autoweightion 


© All types and combinations of 
materials successfully handled 


© High degree of accuracy ob- 


tainable 

® Thayer Scale Flexure 
Leverage System 
accurate for life 


Plate 


guaranteed 


Fig. 1 


The development of the 
Thayer Autoweightion System for 
controlling materials processing sys- 
tems has opened the door for many 
hitherto impractical batching opera- 
tions. For instance, several different 
flushing materials (flooding pow- 
ders) can now be handled without 
leakage by a tipping bucket weigh 
hopper (Fig. 1) controlled by a 
series Of different range Thayer 
weigh beams 


Thayer individual batching 
scales can be used to furnish pre- 
weighed charges which may _ be 
varied in weight to suit the formula. 
The system shown (Fig. 2) can be 
furnished to allow positioning under 
various bins or feeders so each scale 
will preweigh a given weight charge 
and discharge it to a conveyor belt 


or to a mixer for further processing. 


Fig. 3 

Where many ingredients 
are to be handled and there is a 
factor of space saving and a mini- 
mum amount of equipment, it is 
possible to utilize an accumulative 
batching scale which can either be 
fixed or moveable as shown (Fig. 3). 


This unit will have a large weigh 
hopper sufficient to accommodate the 
total weight of any number of in- 
gredients desired to be accumulated 
To secure accuracy in various weight 
ranges, the weighing of each indivi- 
dual ingredient will be controlled by 
its own weigh beam on the scale and 
the various ingredients will be 
weighed into the common weigh 
hopper in turn at the prescribed 
formulated weight. 


Difficult to handle mate- 
rials, such as hot tar, high viscosity 
liquids and other such ingredients 
which leave a re- 
sidue in the weigh- 
ing vessel can be 
handled in a loss- 
in-weight manner 
by first precharg- Fig. 4 
ing a vessel to any weight and then 
withdrawing a known amount for 
the desired charge (Fig. 4). By this 
means the remaining tare weight 
within the hopper will not affect the 
weight of the next discharged load 
Such a unit can be used either as a 
single batching scale or as an ac- 
cumulative batching scale discharg- 
ing in a loss-in-weight manner. 


Engineered solutions such 
as these have put Thayer batching 
systems into many of the best 
known processing plants in North 
America. Thayer builds a complete 
line of feeders interlocked with 
Thayer Scales. Remote controls, add- 
ing machines and chart indicators 
are also supplied. Please write us 


about your batching problems. 


AUTOWEIGH) | ON 


trade-mark 
* THE THAYER SYSTEM OF 
PROCESS CONTROL BY WEIGHT 


THAYER SCALE CORP. 


13 Thoyer Park, Pembroke, Massachusetts 
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M.I.T. chem engineering graduate, 
Bulkley did a good job on the Tech- 
nica Program Committee 
Ch.E.’s Annual Meeting in Chi igo 
earlier this month. Rhode senior 
project supervisor in Standard’s In 
strument Development Group; Speer 
civil engineering grad Armour 
and Illinois | is nOW senior super- 
visor in Engineering Re 

Edgar L. Piret, 


ot two articles reporting observations 


while recently in the Soviet on, 1 
well known to CEP readet i 


chem engineering at the ‘ Minn 


consultant to Minnesot Mining, ane 
director of Minnesota 
(for which he 
manages to find 
on continuou 
serve on Institute commiuttec 
present irticle kd give 
Impression Next one will 
into three major chemical en 
imstitute reporting on tall 
ers of the profession in the 
Gilbert P. Monet, throu 
considerable etforts the 
esses article came t 
been ce veloping thie 
common ba ol 
orption, di 
since 1049 
gineer 
Dulont, Gil worked 
during the latter day 
tan Project \fter 
graduate traimmng 
turned to Dulont in 
again into wh 
called the s rption pro 
Joseph L. Gillman, Jr., who join 
the editorial staff of CEI’ th 
as Contributing ashington 


month 


DA has been authoring dispatche 
from the Nation 
month Immediate past-president 
the D.C. local section of A.L.Ch.1 


has his own consulting engine 


Capital tor several 


practice erving manutacture 
dustrial product Jon 


ire used 


u 
3 
— 
3 
2 
eeing him in good con 
pany (see picture) i Va recentl 
| the cast vhen he (a toastmaster ) 
—d introduced General Cruenthe it the 
recent 2nd Annual of the 
A\ Washington Society of Engineer 
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COMPRESSORS * 


At Amoco’s No. 1 Texas City Ultraformer .. . 


Ingersoll-Rand compressors handle 
all air and gas requirements 


Hydrogen Gas is recycled by these two steam-turbine-driven 
ingersoll. Rand vertically split centrifugal compressors arranged 
in series tandem. Final discharge pressure is 470 psi 


Hot Gas at 680°F is circulated by this single-stage Ingersoll-Rand 
centrifugal that handies 3620 cubic feet per minute 


I-R centrifugal and 
reciprocating compressors 
also selected for No. 2 Ultraformer. 


HEN Amoco’s No. 1 Texas City Ultraformer 
Wee on the line in February 1955, it was 
served by the Ingersoll-Rand centrifugal and recip- 
rocating compressors shown above. For the No. 2 
Ultraformer, scheduled to go into operation later 
this year, I-R centrifugal and reciprocating com- 
pressors were again specified to handle all air 
and gas requirements. 


Repeat orders are the best measure of cus- 
tomer satisfaction . . . convincing proof of the 


TURBO-BLOWERS * ROCK DRILLS * AIR TOOLS 


CENTRIFUGAL PUMPS * 


inert Gas is handied by this TVH electric motor driven three stage 
reciprocating compressor Unit is rated at 500 psi 


Compres’ ed Air at 275 psi is furnished by this 700-hp Ingersoll 
Rand HHE reciprocating compressor 


extra dependability and low-maintenance features 
of every Ingersoll-Rand compressor. 


- Whether the application calls for a centrifugal 
or a reciprocating compressor — or a combination of 
both — the right compressor for the job can be found 
in Ingersoll-Rand’s complete line of standardized 
units or, if necessary, a compressor can be designed 
specially for the job. Ask an I-R engineer to tell 
about the “job-proven” advantages of 
I-R compressors. Ask for your copy of Form 3132-A, 
Process Compressors. 


you more 


12-683 


1! Broedwey, New York 


Ingersoll-Rand 


CONDENSERS * 
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Inconel and stainless heat exchanger built for Barrett Division, Allied Chemical & Dye Corporation. Shell Diameter: 
40”. Tube Length: 12’ 0”. Tubes: 1 O.D. x 14 ga. Tube Sheet Thickness: 2’. Materials: Inconel shell, tubes, tube 
sheets. Stainless steel heads, Type 416L. 


Stainless steel plus nickel alloy equals 
corrosion-resistant heat exchanger by Downingtown 


Aluminum bronze for these five coolers saved the customer Stainless steel Type 304 is the material for these four tube 
25% on equipment costs, assured corrosion resistance. Each bundles. The large one fits a 437" shell, has 1225 stainless tubes, 
fixed tube sheet unit is 20" in diameter x 20’ tube length. Each 4%" O.D. x 14'0” long. Tube sheet: 2%" thick. Baffles: “Ys thick. 
has 282 aluminum bronze tubes 4" O.D. x 12 ga. Centrif- The other three bundles are 22” in diameter; each contains 452 
ugally cast channels, Design pressure: 150 p.s.i. on both shell tubes 4" O.D. x 16 ga. x 120" long. Tube sheets: 1%" thick. 
and tube sides. Baffles: '4"' thick. All stainless steel. 


Corrosion-resistant materials a heat 
exchanger specialty at Downingtown 


We have the engineering, welding and fabri- Downingtown iron Works, Inc. 


cating experience to turn out your corrosion. 106 Wallace Ave., Downingtown, Pennsylvania 
resistant exchangers inthe materials you specify: 


stainless, nickel, nickel alloy, aluminum bronze, divaion otf PRESSED STEEL TANK COMPANY Miwoukee 


carbon and many others. Our design recom. Branch offices in principal cities 


mendations often save money. Send tor Bulletin MEAT EXCHANGERS —STEEL AND ALLOY PLATE FABRICATION 
HE. Your engineers will Gnd it useful. CONTAINERS AND PRESSURE VESSELS FOR GASES, LIQUIDS AND SOLIDS 
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More than one has remarked in 
recent weeks that, in sending up the Sputnik, 
the Russians have in etlect achieved a “Pearl 
Harbor which is to say that they have won a 
surprise scientific victory comparable to the first 
military victory of Japan in the last war 

The analogy is not It has certainly 
created some panic and hysteria in private and 
in government circles and an atmosphere that 
should generate “crash programs” defense 
On the favorable may mean that the 
country has been aroused trom lethargy and will 
now bend every effort to catch up—as happened 
eflort in 1940 


scicntist 


a bad one. 


side, it 


with the war 


Scientific Manpower 
\ basic long range problem contronting the 


engineering profession, industry engaged in de 
and the that of scientifu 
and of what 
a serious lag in teaching and in 
enginecring and scientifi 


lense ZOVCTDINCHL 


how to correct now 
appears to be 
graduating trained 
personnel 

\ suggestion has been made that the 
ment should subsidize the education of graduat 
students working for their 
to offset the trend for 
the schools and into industry for 


sons before their taining is complete. “The 


vovetn 


masters degrees in 
men to run out ol 
financial rea 


order 


now im the delense more men 
with a higher degree of proficiency in the newer 
and still and 


technology 


program ts low 
rather realms of science 
One difheulty in obtaining 
a Shortage of teachers, some of whom might also 


kept taken back trom 


this 4s 
have to be from. 
mdustry 

\ government 


this would 


a comparatively few millions—a drop 


program ol sort 
only 
in the bucket compared to the billions that have 


projects 


cost 


been appropriated for delense 
course the mechanics of any plan of this sort 
might entail a number of difhculties. One 
sibility that has been disturbing leaders in edu 
cation is that Congress might be stampeded into 
scientists which 


irksome and 


pos 


some sort of mobilization of 
could entail controls that would be 
possibly inefhcient. 

It is in any event probably time that more 
attention be given to the urgent needs of defense 
and that less emphasis be placed and less man 
power devoted to producing better color tele 
vision, bigger tail fins on cars, and more omnis 
cient household gadgets 
Nuclear Developments 

Phe excitement over the missile program has 
obscured in the public eve the not too encoul 
aging events that have been taking place in the 
field. While that the 


nuclear indications are 


GROSS- 
| CEP | ti 1S/ currents 


Lnited States is with 


Russia 


apparently 
(and possibly abead im the production 


ol bombs and of new types ol bombs), the 


nuclear power business seems to have bovved 
down badly 
Phe Atomic Energy Commission has cancelled 
contracts for two mucleat powe! proyects and has 
that at 
development of many more uranium ore propects 
Many that into the 


the last year on 


given indication does not want the 


big industrial rushed 


business” over so with 
emph isis on reactor building are now quit cis 
beon 


illusioned Losses wl of prolits have 


the order of the 


and firms are cut 
ting stalls 
plovees this treld. 
important tor 


ments has decided not to wo ahead 


clay 
and laying off em 


that 


dow 
finan planned 
ele 


because the 


new making 


business is not there, because foreign competitors 
have been picking up the business abroad, and 
because the make 
it difheult to operate 

But muclear developments low acctime can 
still be 
ing the satellites in importance 
that this situation 
fall behind in exploring another mayor screntity 


controls set up lov 


a propaganda weapon abroad approach 
It would appear 
should be cxamined lest) we 


The Business Front 

On the business and economic front there are 
crosscurrents as in the 
arena. The kederal Bank bias 
reversed its tight money policy in 
hah the business downtrend, al 
other ofhfcials in’ Washington 
that Hlowever 
business indices continued to decline Novem 
ber Ihe Federal Reserve industrial 


continued down 


as imany conflicting 


screntiln Re NE 
apparently 
an effort to 
though bravely 
assert everything all 
mdex of 
car 


probably the plainest reflection of what is actu 


loadings 


ally happening in business, are running 15 pe 
1950 level 


three years 


comt below the showing the sharpest 


decline in about 
The big puzzle is whether or not the Federal 
Reserve can 


starts down 


really turn business up when it 


Phere have been periods of reces 
sion when money was cheap and abundant, so 
it cannot be concluded that money policies are 
even the main—keyv to 


necessarily the only—-or 


industrial activity In any event, action to 


change money problems will take 
before it will be reflected in 
another 


Me iti 
range infla 
with the 


Soni 


while, cross-current is long 


tion, which seems almost a certainty 


necd for delens sponding and perhap lor an 
budevet, but take 


bal ! 
whieti 


hold in a manner to stimulate 


puzzle plaguing piclustrialists 
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systems for more than 200 standard and special applica both for critical industrial ap 
different industrial applications tions and in combination with plications ranging from de-dust 
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Finley Carter director 


of 


Stantord 


Research Institute, oddressir g @ meeting of the 


National Security Industrial Associa 


opinion 
and 
comment 


WITH ALL SPEED, MR. K. 


* addressing «a meeting of 


Recently, a Calilornia research executive 
national security-minded industrial men, cited some alarming tacts 
about the Soviet Union's etharency in translating and disscminating tbe 
technical and scientific information emanating trom this and other 


westceth hations 


For years, it has been common knowledge mm this country that the 
Russians have an claborately organized eflort to obtain the proceedings 
of our technical mectings, and articles contained im publications trom 
our technical presses,” reported Mr. Cartes 


This information is rushed to the Soviet All Union Tostitute of 
Scientific and Technical Information. There, information is analyzed 
ibstracted, elaborately cross-indexed, and distributed to appropriate 
screntific personnel 


I hus is theo leisurely Operation curried om bare 
roundings. [tis a continuous crash program. Et has paid off by making 
available to Russian screntists a vast storehouse of scientific informa 
tion which they can retrieve at will 


We in the United States have no such eflective taciuity for collect 
ing and disseminating [Russian! screntifie tact, tbe 
Russian agency is so thorough that a member of our own Natronal 
Scrence Foundation has stated that the most ethorent and authoritative 
means tor proviniy Lnited State al happening 
is to translate directly trom the Russian abstract pournal dealing with 
a particular science 


Carter calls tor a revision our thinking and a willingness to accept 
scientific achievements of the Russian 


“We must give immediate attention to the problem of up grading 


our own storehouse ol screntifie warned Carte 
we should proceed quickly to ostablish a facility for storm oye 
thieving technical literature trom all over the old 

We mw have such i i tt recent 
announcement by Murray assistant secretary of Deters li 
contimed that the re pron se ttin itp) a relative 
to the Russian luterature has been a cepted bey the om pecial a 


Killian, Jr 


Undoubtedly, Mr. Killian will have a host of other problems and 


projects lacing mew capaci ill surely be 
when he will have his attention distracted trom thi particular project 
Because, however, he i noted as an editor a ell as an administrator 


he may teel so dee ply the information needs of our technologist that 
he wall push thi particular project to the lint. We certaink 


w does 
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wetted surface area. 


Top of packing 
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good initial distribution remains intact for 
greater packed heights than for columns of 
other packings, notably rings. 


their spacing are 
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Description of Unit 


At the time of the explosion, the unit 
was being started up after a shutdown 


tor mechanical repairs 


At thi tage of the start-up, the two 
major vessels, reactor and regenerator 
(Figure 1), were being heated simul 
taneously, the latter with compressed air 
through the air heater B-5 via the com 
bustion air line, and the former by circula 
tion of inert gas through the combination 
furnace L-1, The air system was normally 
held at about 10 tb./sq.in. lower pressure 


than the inert ga ystem. Naphtha cir 
culation through the umt (except the re 
actor which wa by-passed tor this 
operation) was in progress. Through a 
eres of unfortunate circumstances, the 


recirculating mert gas became contami 
nated with air and naphtha vapors, lorming 
a flammable mixture estimated to contain 
about 19% 0, and 3% naphtha Vapor at 
about 105 gauge No catalyst 
was present im the system at the time 

The Fluid Hydroformer tood 260 ft 
above ground level (Figure 2). The re 
actor vessel was 127 ft. in total length and 


$5 ft. in diameter. It was fabricated of 
alloy 


from 2h to 244 mm. ‘Two regenerator « 
hiatist tack and six rehet alve outlets 
ive shown at the top of the unit. The 
wreckave at the umit site 1 hown in 
bivgure 3. About 440) of the reactor ve 
el was hurled beyond the area shown 
pieces remanung can be seen mn the upper 
central portion of the photograph 


Eyewitness Accounts 


the time ot the xplo ron, a 
ber of people in the immediate viemity 
of the retinery (sufhcirently close so 


that the transit time for sound would 


he well under 1 see.) luminou 
trom near the top ot the 
Livdrotormer \tter everal econd 


they heard a loud report trom that di 
rection, and then they saw the “large 
vessel (reactor) disintegrate and the 
preces fly through the air. Subse 
quently they heard a econd more 
violent report and soon the area was 


enveloped it mioke anid 


Most of the operators on the unit 
were in the vicinity of the control 
room at the time. Generally, they re- 
called a rumbling noise, then a first 
explosion which knocked some of them 
down; this report was followed by a 
cloud of smoke and dust which ,>» -atly 
reduced visibility. After they had re- 
covered their footing and had started 
to run, a second violent detonation 0« 
curred, again knocking some of them 
off their feet. After this there was a 
number of smaller explosions. 


Distribution of Damage by Fragments 
and Blast Wave 


The vessel fragments which were 
een to fly through the air were later 
located in the positions shown in Fig 
ure 4. Of particular importance from 
i damage point of view are those lying 
to the north of the unit since these are 
responsible for rapidly initiating the 


Fig. 5. A section from the shell 
of the reactor vessel. Note the 
herringbone or chevron pattern 
pointing to the left toward the 
origin of the crack; the pointing 
of the chevron is opposite to the 
direction the crack propagates 
or runs. This fracture exhibits 
shear lips (about 3/16 in.) at 
the plate surface 


fire which engulfed that tank field 
Piece No. 7 (see Figure 4), which 
weighed about 60 tons, landed on a 
tank containing gasoline-base stock, 
mashed it severely, tenited and scat 
tered it content When thi piece 
was hurled through the air it had 
roughly the same speed (and weight) 


isa DC-7 airplane 


Some Problems for the Investigators 


The principal source of evidence for 
the investigation of thi disaster wa 
thie irge pile ot wreckage shown 
bigure 3. Some of the instrument ree 
ords were mtact, but others appeared 
hopelessly lost in the grime and oil 
where they had fallen. Restoration of 
these damaged records was rea onably 
uccessful and provided highly useful 
intormation 

There were two ispects to the in 
vestigation 


e The determination of the exact 
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equence of events which produced the 
flammable mixture and its subsequent 
ignition. This part of the story has 
been outlined in previously published 
material (1,4). Suffice to state here 
that through accident a flammable 
mixture was produced in certain parts 
of the unit, including the reactor ves 
sel. Ignition probably occurred on the 
heated surfaces of the furnace tubes in 
the recycle gas circuit 

e Reconstruction of the disaster 
from the scattered and often tragmen 
tary evidence, a difficult task, espe- 
cially since the investigation was im- 
mediately confronted with a number 
of apparent contradiction 

The first question was: “How could 
i mixture of hydrocarbons and ait 
venerate sufficient destructive violence 
to shatter the reactor and hurl it 
apart?” Calculations of the explosive 
pressure made by the usual method 
would predict, under the conditions 
then existing, that the reactor should 
not have failed, and, furthermore, the 
calculated available energy fell some 
what short of that needed to hurl the 
fragments by the most efficient prob 
able mechanism. + 

A second question was: “How could 
two almost equally violent explosion 
occur a number of seconds apart?” 
There was difficulty visualizing a mech 
anism whereby the two vessels, re 
actor and high pressure separator 
eparated by 4% mile of piping, could 
both blow up, one several seconds after 
the other One could reason that if 
ignition occurred in one vessel and it 
exploded, thus opening the system to 
the atmosphere, it would be difficult 
for the flame to travel into another 
vessel since the latter would be rapidly 
discharging its content iwaimst the 
direction. of flame travel 

Still another question wa Lick the 
several eyewitnesses close by the site 
of the disaster really see a large flame 
issue from the unit several second 


(Transit time of sound here was le 


than 1 sec.) before it exploded and, if 
o, how did this happen \l } 
could those evyewitne ibout on 
mile awa first hea t time 
ound here would be 4 to 5 sec , 
loud report and then see the reactor 
blow apart 

Only wher t was reahzed that a 


' These calculations assumed thot the 
crack-up of the vessel was substantially com 
pleted before outward movement of the parts 
began. The acceleration of the parts was 
calculated on a stepwise basis on the assump 
tion of adiabatic conditions and the move 
ment of all parts outwards normal to their 
original orientation. The assumption of normal 
movement provides for a more efficient proc 
ess than would occur if the parts rotated, in 
which case escape of gas would be more rapid 
and the averaged pressure times area product 


less 


6 
a 
= 


BEFORE 


Fig. 2. The Fluid Hydroformer before 
the explosion 


series of internal detonations had 

taken place was it possible to fit the 

various pieces of the story together in 

a consistent mannet 
rhe following characterist ol 

detonations appear to have played sig 

nificant parts mm this disaster 

1. predetonation flame travel, especially the 
effect of vessel size and geometry upon 
the length of the predetonation period 

2. the effect of turbulence in accelerating 
detonation 

3. the high pressure developed in the de 
tonation front 

4. the concentration of energy in the deto 
nation front 


Neture of Explosion Within Reactor 
Vessel 

Figure 5 shows a typical herring 
bone pattern that was tound along the 
dges ot the different reactor trag 
ments. This pattern yields information 
concerning: (1) direction in which the 
crack propagated and (2) type ot 
failure (cleavage), and hence the ap 
proximate peed of crack propagation 
(about 5,000 ft./sec.) (4) 


The long uninterrupted cleavage 
mark uyvest that the detonation ve 
locitv was le than it ined 
once cracking the vessel w initiated 
the original cracks propagated exter 
ively the detonaty velocity 
been yvreater than t the 
detonation pressure wave probably 
\\ ul ive produced i large number 
of new crach thead ot the old one 
The new crack would have inter 
ected and t nated the earlier fra 
ture t eb | 1 iter tra 
the vesse 
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Fig 3 The Fluid Hydroformer after 


the explosion 
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metal suria 


oa ive t the uppel halt aence con 
explain an upward moving — baffle butterfly valve ind = orifice istent with the accounts by eyewit 
detonaty vave m the reactor (ex plate ome of these were dislodged nesses and with observed damage. 
ternal to the stripper) which attames ind even blown through near-by el liere it 1s postulated that detonation 
Wihcient violence midway up the ve bow lhe direction im whicl they fronts travel at about 3,000-4,000 it 
el to produce the observed damage moved served to establish local dire« ec., Which is probable for a 199% Og, 
lhe bulged portions are explamed by tions of flame travel. From such in- 3° CC, hydrocarbon mixture. It is 
i later downward traveling detonation formation, flame directions were estab assumed that predetonation time in 
nside the tipper vell presur iably lished in the location hown im bigure thie highly turbulent (60-100 it ec. ) 
yiited by the first detonation as it 10. Particular attention hould be recycle lines are short (of the ordet 
passed the open ports m the tripper given to the fact that in furnace line of a few thousandths of a second) but 
hown about one-third way up thi (A) and (B) the flame travel was in ire much longer in the relatively 
tructure one direction only, whereas in line quiescent vessels, depending upon the 
‘The reactor fragmentation pattern | (C) and (D) the flame travel was in ize ot these vessel Ignition is as 
hown mm greater detail in Figure & both direction meeting at an miter umed to have occurred m a hot re 
(see bigure of Randall article, page mediate pomt. Also one should observe cycle furnace tube, specifically in See 
49 ot this issue). It will be observed that in the overhead reactor line to tron A (explained later 
In bkigure 11 the situation hown 
am = 4 i it po ibly tx tes “utter 
Pressure (100 psi) fi 4d whithon, Iwo detonation waves tray 
2 6 1 4 16 adv verity cling in opposite directions are shown 
T T T 
4 " o im Section (A) lhe one travelu 


Calculated thermadtynamic pressure ] 
(19%, oxygen- naphtha) 


To wrinkle cyclone cones ] 


To burst reactor 


To crush or bulge stripper well | J / the reactor 


To wrinkle reactor skirt and break > 


comerete ting (rocket effect) 


Thermatynamic pressure to - 
ie 4 i the buttertiv «isl ow thie 


throw reactor part — 


Well 


Stripper 


NOTE. Catalyst circulating lines were not damaged. To , the arial 
sever “ i 

crush them would require 6600 psi, Estimated shock wave ——— : 

pressures 3000-4000 pst | t (B 


fig. 7. Pressure calculations tor reactor components 


that caution crach ol thre ( exchanvet thre cirectiot 


elevation 


racl ited recvele turnace nm tour 
prey reached the common header. Th 
iy) il ariel «le rd ined at lower para el passe i if ictuall existed 
ole eco iryv cracl ipparently here vi i marked ecrease m 
de of exchanger ©-2 and ha rite 


inated as a consequence of bending tent of damawve to the different | 
tre ‘ It will be recalled that most irom CA to (DD) ill tour of wh 
\t 1.2 sec. atter ignition (1 ire 
the prees thove the center line were howed evidence of imterna explosion 
urled tar be ml the battery lant The explanation here that (A) 
plode the valve disks here ben 
the bott no oot the we ‘ hited bole first | irtially relheving the pre ‘ 
: driven to the right nd the orthies 
helithy reconl, wntolded. and ure on the other hlew next : 
d , plates downward by the two opposite 
toppled aver further reducing the pressure, etc, The , 
cirected flame \ detonation 
wt that in and (1) butterthe 
; . has ce veloped in the C-2 exchanger 
Progress of Explosion Within the Unit vere blown im one direction and ot mn maces tul 
ru me a ol ere at 
hice in the other proved + that these 
( aretul examination t thr wreck thy to pump the 


| Luders lines had actually predicted the 
correct picture of flame travel here before 


\ usetul clue wa mily 
. internal inspection revealed the direction in 


to the chirection of tlhame travel in the 


different 


the Lauer line (2) (Figure 9 which the orifice plates had traveled 
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overhead 


not 


high 


A Fig. 90. Specimen containing Liders lines 
taken from knuckle section of high pressure V Fig. 9b. Liders lines formed by shock 
soperator F-8 waves encountering sharp elbows of reduced 


time of the detonation in the sections 
When the exchanger shell ‘ir in the manner previously described 
cut open tor in pection it 

his late rupture of the reactor vesse 

agrees with the account of witnesses lo 

cated about 1 mile away who first heard 

baffle plate which wa i in explosion and upon looking up saw the 


reve iled that a number ot tube 


been sheared by the 


the explosion reactor unfold and fly apart. Und tecdly 
themr attention wa attracted 
nation of the 
15). flames were issuing trom re a 

, would not have heard tl 


lief valves on the top of the un tom umell 4 os 


Five seconds alter 


exp'aims the observation ol ‘ral grated 


people in the near vicin 
The reader will observe that this sequence of 


these flames betore they he , events, deduced from physical evidence, is in 
The flame front whicl agreement with the known properties of de 
tonations and resolves the apparent conflict of 


eye witness accounts 
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el, hurling the 


Energy Estimated from Known Trajectories 


upper half through the 


+ Calculations based on leakage through the 
lines known to have been severed by the re 1 Ton TNT 
actor and high pressure separator respectively 
predict thot the separator pressure would have 
been reduced to one-half its original valve in | 
slightly more than 2 sec., while about 20 sec 6 8 10 
would be required for the reactor pressure to ENERGY, BILLI of FOOT os 


be similarly reduced. 
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toward the reactor in th 
vapor line since a flame could mm 
come from the direction of the Hl / 
pl ire qu h drum iuse the con Ba. 
tents of th lrum were too rich to * 
burt Although the external examina Py 
flame tr ivel i tort dable bstac le 1 
ent: namely, a detonation ot sulticient 
ret th hell was only bulged 
1} uggested that perhap the tubes 
had not been ruptured but that they 
had been heated sufficiently to serve a 
4 source of ignition This also wa 
Aiffedtt ¢ plain due to the short 
titer it disinte De 
cha rough the cen 
| 
Luders Lines 
Detonation ~ 
Wave 
CV el ire beleved to have 
the reactor exploded first. the FR 
eparator would have lost tow mucl 
pressure in the intervening 4 sec. to 
ner. The pressure i the reactor 
result of of F-8 
vould be consid 
much greater volu 
At about 11 see gpnition (big 
16 the flam 
had «ke veloped 


Effects of gaseous 


P 


Randall, 


This article represents work done in investigating the explosion which destroyed 


the refinery at Whiting, Ind. (described by Jacobs, et al., in the preceding 
article). Parts | and Il consider the principles involved in the rupturing of 
pipes and vessels by gaseous detonation; part Ill gives pertinent engineering 
and metallurgical information and discusses their relevance to the explosion. 


his discussion CPart deals with 
thre reaction oft wall to a 
detonation, kor simplicity the pressure 


pulse has been considered a square 


ive havinw zero rise time from an 


pere re ol one ifthe phere 


“plateau” of peak pressure 


i sharp decrease im pre 
ure [his assumed pressure-time re 


ob the wall, as long as the 
tram os entirely elasts llowever 
no tundamental are wmtro 
duced by the use of a more realists 
pressure-time relationship if desired 
The assumption of zero rise time 1 
quite accurate, tor it will be shown that 
the natural pertod of ordinary pipe and 
vessels is lone reiative to the actual 
rise time ob the pul ‘ 

This tact leads to an important effect 
on the hoop or circumferential stresse 


produced in the pipe wall. In the pre 


* Messrs. Randall, Bland, Dudley, and Jacobs 
are associated with the Engineering Research 
Department 
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ent case these tresse ire imply 
related to the pressure, as they are it 
the static case, but must be obtained 


the circumlerential straims in the 


pipe ill Lhe train in turn are 
governed by the motion of the pipe 
ill and therefore are a function of 
trinie i well a ol pre ure Stated 
inother way, the tre is highly de 


pendent upon the mertia of the pipe 
wall 

One effect of the rapid loading pro 
duced by a detonation wave is a 
doubling + of the resultine stresses i 
certam case This oceurs when (1) 


the strains produced are entirely elastic 
ind (2) the duration of the pulse i 
more than one-half the natural period 
of the pipe wall. It occurs because the 
outward moving pipe wall has a con 
derable velocity when it first reache 
the position that it would attain undet 
the same pressure applied statically 
Phe subsequent deceleration of the wall 


| Not to be confused with pressure multi 
plication induced by reflection of shock waves 
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J. Bland, 


Fig. 6. Section of reactor shell; part of piece 
2 at south weld line, at 5th to 6th course girth 
weld (see Figure 5). The fast running cleavage 
fracture at left was slowed down at the girth 
weld and changed to a full shear fracture 
before it stopped. A second cleavage fracture 
at the right has been intersected by the shear 
crack, completing the rupture of the shell frag 
ment (piece 2 of Figure 5) 


detonations 


W. M. Dudl "4, and R. B 


produces additiona train \nothei 
nteresting case os that im which the 
pipe wall yields plastically. Ilere the 
amount of strain is limited by the dura 


tion of the pressure pulse if the latter 
is of short duratio Hlence, if the 
pipe retains ductility under the shock 
loading, it may be ble to ride with 
the punch and re t high pre ure 
pul es of short duration without frac 
ture. It 
the inertia of the pipe wall, the build 


hown also that because ol 


up of stress at a point in the pipe is not 
instantaneous, a I the hock wave 
pressure build-up at that point. These 
efiects are analyzed in the tollowing 
ection 

kor the sake of impli tv, the effect 
ot train rate on the tre train 
‘ icterist and on the duetility ot 
the pipe material have not been con 
idered in thi tudy. When the ma 
brittle’ 
or “ductile” the term refers to the 


terial is referred to as being 


behavior of the material under the 


particular conditions described. Also 


the pipe is con idered to be thin walled 
having a large ratio of di 
to wall thickne Thus the state of 


train is considered to be the same at 


meter 


the outer surface of the pipe as it ts at 


the inner surface at any instant. 


Jacobs 


ad 
fix a a hy 
— 
| 
ad 


Fig. 7. Right-end view of section shown in 
Figure 6. This shows the typical herringbone 
or chevron pattern pointing back toward the 
origin of the crack indicated by arrow, which 
was an arc strike on the outside surface of the 
reactor shell. Note the crystalline appearance 
of the cleavage fracture and the narrow shear 
lips at the surfaces of the plote. Approx. X-'4 


upon vessels and piping 


Standard Oil Company (Indiana), Whiting, Indiana 


Elastic Motion of Pipe Wali i the 1 wali will be gover Elastic Plus Plastic Motion of Pipe Wall 


he yeneral equation equation hor case i which the radial motion 


it ota 
tates that the 


proport 


the motion 
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+ 
r 
| 
(] modated elastically t! tbove equa 
two iy unt ne le n 
their the re line to reacl 
| radial acceleration 
hic the comnonent ¢ the e yield point wl elocit dl y 
wi ota unit area of the ill cirect ul 
| th af weceleration of the pipe wall a 
Cog stre na unit lens of the pipe proportional to the net force on t 1 t Ta t that 
ll, These are illustrated in Figure wall and inversely to its can be computed 
, Kt the end of the elastic action, it 
The pipe wall is a spring of stiff The solution of this equation 
determined follow The term of the oll psed ifter sh. ect plasty i 
radial motion caused by the pressure ipplication of the pressure pulse, de The assumed condit ut ve ; 
P (static) j et by low carbon steel which con 
cribe the harmonic motio thre 
yield point elongation 
pipe 
PR, to | relitye ‘ onduecive 
pp cur tray e plast ‘ 
K ] CO ) ol 
2 
No Ky W hie the yield point reached. the 
he natural period of a imple ‘ tance of the pipe te further 
pring and ‘ ystem of this type The radial veloeit mot hecomes « tant. Hence, the ’ 
iwcceleration remains constant until the 
dy Re gl t ql em the pre ure pulse reached 
in 
/ dt heh | p Re | p ) othe negative 
| (3 until pif ill to rest. J i 
elocit t the end of the wre ire 
or tor the Ipe . 
And the radial weceleration pulse or the for the pipe wal 
to come to rest is readil miputed, a 
p 
1 ( ql are is the rad motion involve 
Within the elastic region, (4 Gin 
December 1957 (Vol 53, No 12) @ 575 


/ rant le 


Four case have been chosen to 


illustrate the effect of the magnitude of 
the pressure pulse on the motion of 
the pipe ill Ihe four pressure 

Case (1) P 2,150 |b./sq. in. gauge 
05 times the static yield pressure 

Case (2) P 2,500 |b /sq. in. gouge 
0.58 times the static yield pressure 


Case (3) P 4,300 \b./sq. in. gauge 


10 times the static yield pressure 


Case (4) P 
2.0 times the 


8,600 Ib./sq. in. gauge 
static yield pressure 


A 2.in. standard weight pipe was chosen for 
all four cases and a square-wave pressure 
pulse of 25-microsec. duration was used 
throughout. Other values were 

Yield point stress 30,000 Ib. /sq. in. 

E 30 ¥ 10° Ib./sq. in 


id 4,300 \b.sq.in 


gauge computed from the 


assumed yield stress and the pipe 
dimensions 

0.5 times the static yield pressure 

represent the pre ure 


which can be without 


appl rapidly 


exceeding the yield pomt ot the mate 


ial, Tt is illustrated in Figure 3, in 
vhich the acceleration, the velocity, and 
the radial motion of the pipe vall are 
plotted agaist tune At time zero, the 


a vall 4 it rest the velocity 1 


rach il 


and 


vero. the fram is 


Unit Aree 


Ph 
moss,m™ 


Definition sketch of pipe element 


Fig. 1 


Stress 


Strain 


Fig. 2. Assumed stress-strain relationship 
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the acceleration is that imposed by 


the pressure pulse. A few micro- 


seconds later, the pipe wall has moved 
outward, developing some hoop stre 


which provides elastic resistance to the 


motion, the elastic resistance being 
additive to the inertial resistance of 
the pipe wall. After 8.2 microse 
elapsed time, one-fourth the natural 


period, the velocity of the pipe wall 
101 in ec. 
the 
motion 1s 


reache a4 maximum ol 
16.4 
natural period, the outward 
halted at a value of 0.00105 in., 


responding to 0.1% 


\fter microsec one-half 
cor 


train and a stre 


just equal to the yield point. The pipe 
wall then moves inward, and if the 
pressure pulse were maintained, it 


the 
until it was 


between 
0.00105 in 
damped out, finally coming to rest at 
0.00052 in one 
the 
pulse ended 


would oscillate position 


O and 


tress of 
If the pressure 


and a 


half yield point 


suddenly after 25 microsec 


i new oscillatory motior would be 


established a hown in Figure 3, 
which would finally damp out and 
the pipe wall would come to rest at 
’ 0. In actual practice the pulse 
doe not end suddenly Also, the 
oscillatory motion would not normally 
damage the pipe. Consequently, in the 
following cases, the motion of the pipe 
ill is described only up to the time 
the pipe wv ill first brought to rest 
Case (2) 2,500 Ib. /sq.in 
Luge times the static yield 
pressure, is also illustrated in Figure 


3. The 
because the pre 


higher 
higher. As in 


the maximum veloc 


initial acceleration i 
ure 


the previous case 


itv i ichieved at the end of 8.2 micro 
ec., one-fourth the natural period, but 
the velocity achieved is greater After 
12.3) microses the strain, and hence 


PART Il. 


introduction 

hen a vessel is hattered into a 
* fairly large number of fragment 
by an internal expl ion, with or with 
out detonation, the mechanics of ac 
celerating the piece ind expanding 


the product of combustion are sir iple 


velocity for 


enough so that an average 

the fragments can be uted Some 
hypothetical cases relating to two 
ictual explosions have been studied 


In these ca the com 
the 


tablished 


in this way 


position of exploding mixtures 


could he e within certain 


limits from the operating records. The 
possible range of fragment velocities 
could be computed from trajectory 
equations, knowing the starting and 


The re 


were 


end points ults of the accelera 


tion calculations consistent with 
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CALCULATION OF VELOCITIES OF FRAGMENTS 


the stres reache 


This 


celeratiol 


yield point magni 


tude ccurs in a period of de- 


the magnitude 1 which re 


mains constant, resulting in a linear 
decrease in velocity to zero at time, 
t 17.3 microsee The maximum 
radial motion is 0.00120 in 

( ase (3) 4,300 Ib 


10 times the tatu 
point, 1s shown 
plotted to sn 
$ because all 
than in Cases 1 and 2 
he 
velocity a maximum a 
the 
travel at thi iMistant 1 


aller scale than bkigure 
value are 
is a rathes 
pt ial Case ele ition be come 
zero and the 


mi 


rosec., one-tourth natural 
period. ‘The 
just sufficient to attain the 
therefore there i 
ind the 

200 in 


The radiu 


yield point; 
no dec ‘ leratu lorce 
tant at 
until the end of the pulse 


tays cor 


velocity 


therefore increases linearly, 


from time &.2 to time 25.0 microse« 
After the pulse ends, the pipe wall i 
decelerated by a stre in the pipe ot 


yield point magnitude and continue 


a continually de 
Figure 4 


the maximum radial motion 


to move outward at 
rate \ 


the velocity 


creasing hown in 


becomes zero at 

mucrosec,, 

being 0.005 in. 
Case (4) 


ige, 2.0 times the stati 


8600 Ib. /sq.in 


yield pre 


ure, is also illustrated in Figure 4 
Yield point strain reached after 
only 5.4 microsec. in this case and the 
pipe wall acceleration then become 

constant until the end of the pressure 
pulse. The velocity therefore increases 
linearly from 54 tot 25 micro 
© reaching a maximum value of 


1,120 in./sec. The radial strain at thi 
instant is about 1.5%, hence, it i 
possible that fracture would take place 


very 


and the velocity of the pipe wall would 


indicating that 


used as a 


known data 
could be 


the othet 
calculations 
tablishing roughly the ini 


h 


means ot € 


tial presure of an explosion an nee 
the characteristi of the exploding 
mixture. Also, it was found that the 
etheiency of transferring mechanical 
energy to the fragment varied only 
within a narrow range. With an aver 
age value for this efficiency, frag 


ment velocities can be computed readily 


for any explosion without resorting 


to further tedious step-by-step arith 
metic. 

In large vessels, the mechani ot 
the gaseous detonation process are only 
partially known at present, and 
amount of energy required to fragment 
shock conditions is 


ilcula 


a vessel under 


also somewhat conjectural. 


tions of fragment velocities based upor 


== 


4 3000 


| 


| 


pees 


Hrespunduy 


20 u 40 
Tine, microseconds 


Fig. 3. Motion of the pipe wall, cases 1 and 2 Fig. 4. Motion of the pipe wall, cases 3 and 4 


‘rially to the final missile This apphes only to elastic behavior 

puter described below Case 4 illustrat the importance ¢ 

If no tracture oc t motion of the duration of the pulse and of duc 

the pipe wall 1 vy halted alter a tility in controlling the damaye dor 

total 3 ra and with by i detonation in a pipe ( ase 
i maximum radial motion of O.O31 in and 4 illustrate the fact that pr 

it or above the static yield pr 

dicttiiciie will not only produce large 
but also large strain rate 

Case 1 illustrates the familiar dou- i computed by dividing the 
bling effect of a rapid application of «+ he pipe wall by the 1 


the load compared to a vradual one. ules n these cal 


available hock tube dati 
I ik pressure in 


Table 1.—Computed Fragment Velocities 


Initial Initial Adiabatic Fragment 
pressure temperature exponent velocity Efficiency 


thon) pre 
in. obs ft/sec 


a large ve 


a hock tt 


tl igher ure 788 370 27.0 
553 305 27.7 


i 
are appl ed at any 


a short time that the mtribution 

the total velocity « ach tragment 
is of the order of 10% This is based 
of the 


6393 327 180 
5639 18.8 
5256 188 
4588 
1844 20.0 
3150 202 
2697 205 
2183 204 
1551 19.1 
998 19.2 
575 173 
315 2246 
215 205 
115 17.1 


on the assumption that none 


extra energy used in crack-form1 
1 


o that 0 t 1 available for 
celerating fragmet The effect 
detonat wa fragment velocity 
increast nore rapidly than the peak 
pressure ice ie ion of the 


wave 1 wise , The 


effect | also be g r if the wave 


strikes 
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2500 psig 
i? | | | | 
3 400 
| ‘ 
| 
6 42150 aa 
- 
10 20 30 40 50 60 80 
Time, 
the yield point of the materal is un 
iffected by the str rate, but m 
low carbon tee! the effect may Il 
very larye mt t iterial it 
ippres It ll be noted that a 
material in a brittle condition uld 
fracture under conditions of Case (1) 
2150 Ib jul we gheren 
thie ime tat il ! a tile com 
thon could con ibly withstand the 
mo evere conditions of Case 
indicate that, oundl 
it hock wave 
is not more than three or four time ee 
the imple constant-volume combu 
8 
& 
8 
, 6 
B 
B 
8 
8 
8 
B 
MME, the surface normally instead a 
|. 53, No 12 . 577 


fig. 8 A section from the shell of the high pressure seporator. Note the herringbone or 
chevron pattern pointing to the right toward the origin of the crack; the pointing of the 
chevron is opposite the direction the crack propagates or runs. This fracture exhibits 


almost no shear lips at the plate surface. Approx. X-% 


ol run par Wel to it a it’ cloe i! 


a shock tube 


Procedure for Acceleration Calculations 


lhe acceleration calculation was car 


ried out oa fells 


ection al i cylindrical ve el 
tween two plane perpendicular to the 
onsidered The pre 
" oud temperature were known or 
mstrmed tram the results of combustion 
caleuhater lhe total veight of wa 


nt the section was computed by the ga 
law uul the admbatic exponent k wa 
loud trom the composition of the gaseou 
prowlucts of combustion: ranged trom 
1.2 142 (Calculation have hown 
that trawment vill increase a 
is decreased.) The vessel was assumed 
to be tragmented by a detonation wave 

that at the mstant of beginning the 


weeleratio calculation, the vessel cos 


sted of separate parece till an thes 
ermal position with the imside space 
tilled via tothe 


temperature and pressure computed for 
he gas muxture question This ap 
glects any effect of detona 
thon accelerating: the piece lhe effect 
1 detonation upon the acceleration ha 
been estimated as follow 

hock tube data from Standard’s lab 
oratory and elsewhere (7) show that, a 
i detonation wave passe the peak pres 
ure commonly drops to the simple com 
pre re sate traction of a 

bor a particular mixture, suppose that 
the poak pressure is tour times the simple 
combustion pressure, decaying parabol 
ly m half a millisecond. If this pres 
ure acts ona loose fragment, the velocity 
hoult up at the end of the first 0.0005 sec 
vill be twice as great as it would be if 
the simple combustion pressure had acted 
curing this time The total time of ac 
celeration tor the case hown in Table 1 
(p. 577) ranged trom O.O10 to 0.040 sec 
bxamination ot the detailed results shows 
that if an increment equal to the velocity 
it OOOOS sec. in each case is added to 
the final velocity, the change varies from 
1% at low pressures to 15% at high 


pressures, or an average of about 10% 


It wa issued that all pieces move 


outward 


dial nee both the mass 
and the accelerating force for each puec 


are proportional to the area all pieces 


will tend to have the ame acceleration, 
and the pucce vill tend to remain im a 
cylindrical pattert! a they move out 
e the caleulations were made on a 
tep-by-step basi Successive time miter 
ils of O002) vere ed in hand 
caleulation Later calculations 


were repeated on the IBM 705 with 
time steps of 0.0004 sec.; the differences 
in final velocity were slight. The initial 
rate of fragment acceleration was found 
from the mass and the pressure, and the 
radial velocity and radius at the end 
of the interval were computed 

e To find the pressure and tempera 
ture of the gas remaining inside at the 
end of an interval, the rate of escape ol 


ya it the end was computed Axial 
crack were treated as  sharp-edged 
orifices with a discharge coethcient oft 
0.75 and an area proportional to the dit 
ference between the radius at the instant 
ind the initial radius. With the use of the 
iverag of the imtial and final rates of 


vas discharge, the amount of gas escaping 
during the interval was found and sub 
tracted from the initial charge The 
pressure and ten perature it the end 
vere then found by assuming that the 
remaining gas had expand whabatically 
from its initial condition to its condition 
at the end of the imterva!l Axial flow 
was neglected, also any « cape ol as 
through circumferential cracks 

e After the approximate pressure and 
acceleration at the end of the interval 
were found, the calculations were re- 
peated, using the average of the initial 
and final rates of acceleration. This pro 
cedure is more accurate than one-shot 
calculations by the employment of a time 
interval half as long. The length of the 


PART Ill. MECHANICAL AND METALLURGICAL 


Part 1 andl of thi article have 
considered the principles involved in 
the rupturing of pipe vessels by 
vaseous detonation. This section give 
pertinent engineering and metallurgs 
cal information and discusses its rele 
vance to the fluid iydrotormer 
explosion deseribed in the immediately 
article 


Code allowable tresse were used 


preceding 


for all vessels involved; these stresse 
determined the hell thicknes ex 
cluding corrosion allowance as modi 


tied] by the jomt ethcrency tactor; 


working pressure ind temperature 
vere well below design value In the 
reactor and regenerator vessel in 


particular, the internal linings kept the 
vorking metal tempe rature well be 
low the design value 

Calculated bursting pressures for the 
reactor and high pressure separator 
hased on actual tensile properties of 
thre hell plate s, were 1,170 Ib qin 
in both cases The cal ulated 
pre ures are regarded as good esti 
mates of the hydrostatic bursting pres 
ure, and the effects of the dynamic 
pressure pulse have not been con 
wlered in these caleulation In this 
commection it interesting to note 
that the operating pressure of 105 Ib. / 
qin. gauge in the reactor just prior 
to the exnoston world have imposed 


unit stresses in the shell which were 
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less than 9% of the ultimate strength 
of specimens oi steel plate taken from 
the vessel shell. 

\ diagrammatic sketch (not to 
scale) of the rupture and fragmenta- 
tion pattern ot the reactor is shown in 
Figure 5. Numerous crack origins 
were observed and cracking appeared 
to propagate in several different re- 
gions simultaneously. It is interesting 
to note that the lower half ot the 
vessel broke into only two pieces, the 
crack starting on the west side tray 
cling downward and across the bot 
tom head and then coming up the east 
ile of the vessel, stopping, as a tear, 
at a girth weld. From the general 
ippearance ot the fracture pattern im 
the reactor, the original zone of the 
initiation is. believed to be the eighth 
course (from the bottom). Four vet 
tical cracks initiated there, presumably 
from the effects of a high energy in 
ternal shock wave, and ran both up 
and down. These four “petals” then 
tended to bend outward, initiating girth 
cracks at several levels, probably de 
pending on local conditions or upon 
the presence of chance initiation points 
such as arc strikes, small defects, etc 
Since nearly all the cracks were of a 
high velocity cleavage type it seems 
likely that fragmentation was largely 
complete before any pressure relaxa 
tion occurred. Any metal “bridges” 


| 
He 
3 
| 


time interval for the calculations is 


selected so that a second repetition does 


not change the pressure and acceleration 


at the end of the interval appreciably from 
the values found after the first repetition 


The al : u s continued 


til the 


rate ol lragment 
ill that further 


the 


p! ict 
Efficiency of the Fragment Acceleration 


Process 
— RESULTS OF FRAGMENT ACCELERATION 


at pressure CALCULATIONS 
iiabatically to volume 


ure then able ] how ré ol tragment \ ‘ optimum 


acceleration calculation for everal ertal ye oly ure with 
case Vessel 4 had an of 22.5 ft ‘ ree ether higher or 


ibove 


If the expansion 1 carried out in a the estimated weight of shell plate mw " ’ c 


lor 


machine whose mechanical efficiency and lining was 139 Ib. /sq.it Vessel 
is 100067, the amount of work available Bo owas made of steel, unlined, with urp eficrency range 
1s 51 DD and W ill thickne 


which then remained unfractured were Level of 
torn apart, largely in shear, the Crack ‘4 

internal pressure took effect ballistic Origins Y/Y 13 
ally to hurl the fragments outward. 


7 


Figures 6 and 7 are photographs of 


a small section taken trom a tragment 
Figure 8 is a photograph of a section 5 4 
from the high pressure separator shell. 4 


It is known that fterritic steels may 


fracture with low duetilities when sub 


rected to certaim pecity conditions ot 


loading, party ularly at amlnent atmo 


pheric and lower temperature Phi 
chanye in the mode of tracture trom 
the normally ductile hear type 
usually exhibited ; above about 


room temperature test 


to the brittle of cleay ive type occul 

over a ange of temperature called 
the ransition temperature Within 
the sition temperature range 

fracture usually cleavage type 
toward the center of the plate with 
varying amounts of a zone of ductile 


fracture, called a ear lip.” toward 


the plate surface \bove the transi- 
tion temperature range, energy ab 


orption ot i i high jateau on 


an energy to tracture v temperature 
chart and below the transition temper 
iture range energy absorption plots a 
a low plateau \t the present time 


most studies of the transition tempera 

Fig. 5. Diagrammatic sketch of rupture and fragmentation pottern of reactor, viewed 
from inside. Arrows indicate directions of crack propagation. Note multiplicity of crack 
ipplied at the center of a origins shown by circles. Crosshatched area (2) represents section shown in Figure 6 


ture ‘ rtic of steel utilize an im 
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PV PV 
, 2’ 2 
= 
l 
exploding vessel, Py and 
; he the initial pressure and volume ot 
gas im the ectiot onsidered 
pressure inside Wa down t 27 pheric pre ure (take is 14, 
At lower pressure it would Ib. /squu ind is found trom the 
be necessary to change the equation for first equation then represents the Somme 
va flow throug the cracks smece the total ivailable mechatr ener ot the the 
out (hace ire of woul thre exph (Although the t pet ettect tine 
ther « tigher that ritica llowever ature at condition 2 i ssnall on eth It was tow thet 
by thi time the accel i) 1 
were neglected in view of the iri way nvert heat te 
uncertainties mherent im the slculation kineth energy thre ra ent percentage eal cream 
the elocitv at thi tin wa reported Since the total ma ind the vel tv of ‘ coethorent 
as the final fragment velocity lhe tota the fragments are known. their kinetic eficrency about 1', percentage nit 
CRE OS asl Isually energy is the rat ‘ ce i 
inged Iron ALL W is efficiency « the accelera It that tt ‘ 
ifiected by several tact leat the 
a (1) as weight or wall thickness im 
lj crease relative to chameter, the 
«al 
ene educed te marticular 
I’, expance ‘ ra particutd 
I’, and pre 
PV 
10 
— 
2 
2 
3 ¢ 
3 
‘ 
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| 
— | 
a n> E 
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>. 


upported at 


Variou 
loading have 
niperature data 


al Way 


data or with 


correlate 
py 
rience 
much has been learned 
insition temperature char 
lerritv tee! much ha 
larihied It 1 known, lor 
take considerably 


thousand 
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run a ast a i 
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fracture thi rite 


yreed 
ullicient 
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continually 


ried top a 
ibsorption 
hi high 

the result ot the 
pla tically hefore it 
vith a 
ection, 
down betore 
r hand, a com 
clure how no 


run at 


ection In 
at 
of up to about 5,000 ft ec., or about 
an the 


OO ft 


one third of the velocity 


tecl (wl 

cracl 
the energy required t 
ck extending or running 
i ductile or shear 
it most cleavage 


herringbone 


wture 
the reactor ine thre 
eparator ve el Wa 


hve 


il, they 
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lip and 
the 


‘ure 6 
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temperature at 
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impact specimer ab 


wat py 
lracture 
used the 


the te miperature 


energy to 
tivator have 
which the energy absorption ot the 


impact specimens is half way 


the highest and lowest energy 
ibsorption values measured over the 
temperature 


used the 50% 


range ol te ting 


other investigators have 


level, the 


Charpy (or other ) 


cleavaye 
which the 


hibit 0% shear and 50% 


temperature at 
pes men 
cle avaye 
lracture 


inh thie appearance 


\lthough these different transition 


temperatures’ may vary ind 


niany 


with 
tual temperatures at which engi 


failed 


int how no detinite correlation 


tructures have they do 


ind frequently they 
‘ of increa 

brittle fracture Thi 
termed notch-resist 
ilmost all instances a 
metallurys tructural discon 


tinuity) or mechanical (phy ical rap 


in the material) notch is nece ary to 


provide the tre concentration tactor 


which triggers-olf or initiates a crack 


Obviously, noteh-resistance is a rela 


tive characterists material aid 
to be note ! it it 
temper iture load 


either not produce a crack or, il 


th enough or imposed 


ick which form 
propagate im a brittle manner. 
brittle 
cited with low 
Most of the 


1 


fracture 1 
unlient temperature 
well public zed tailure ot 
during World War II 
publicized failure ot 
tructure ‘ pre ented 
ambrent 
femperature 
failures took place dur 
a relatively rap 
miperature t! may have 
contributed portion 
necessary to initiate and posably 
to propagate the fracture 
hie problem or Jracture 


1 


heen a consideration orave 


le nand construction, and it has been 


che 


ed that 
could ext 
Phese 
ele Vat | 
temperature well 
cli tert 
lracture 
heating 
iture during 
ind the 
that the 
were in thei 
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ictor 
eparator indicate 
tran 
farhure 
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1. Morrison, R. B., 


2. Shank, M. E., Proc. Am 


teels used 
high 
transition 
Charpy impact test 15 


it.-lb., the 50% 


temperature ase on 


half-« 
crite! 
that 


cleavage tracture 


esting 0 note 
Charpy pecimens 


howed a higher ts 


actor shell 


temperature than was found trom te 


on standard size Chary 
points up the known in 
ition temperature associ 
crease in plate thickne 

to greater triax 

oncentratior 


theretore greater tre ‘ 


the root of the machined notch im 


larger specimen. In general this 


in transition temperature with 
plate thickne is believed to be of the 
order of 40° | for each 

thickne 


It hould le empha 


increase Ol 
in plate 
that impact 
properties and transition temperature 
properti have not been and are not 
now a requirement of steels used in 
untired pressure ve uch 
vessels are designed to operate at ten 
below 20° lhe 


transitions 


perature rela 
tively high temperatures of 
the steel and the 


eparator ire ig! cal Insolat 


used in the reactor 


as they influence manner 


of fracture under ive loading 


which caused the 


lhe vessel 


undoubtedly would have tailed, reward 


le of the metal used or its transition 
temperature, as a re ult of the 
by the 
wave. The 
differed 


could have been 


lorce 
k 
failure might 


exerted explo in and 


manner ol 
material 


have with othe 


but thi 


erious than the pre 


Notation 


p density, Ib. /cu. in 

h wall thickness, in 
acceleration of gravity, in./(sec.)(sec.) 

time, sec 

natural period, sec 

radial motion, in 

initial inside radius, in. 

magnitude of the pressure pulse, Ib 

sq mn gavge 

Young's modulus of elasticity, Ib. ‘sq. in 

stress in pipe wall, tb. /sq.in 

sq.in 

spring constant, lb. in 


yield point stress, Ib 


mass of unit area of pipe woll, Ib 
sec 

static pressure which will produce yield 
point stress in the pipe wall, Ib 
gouge 
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Earlier articles in this 
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DIRECT OPERATING 
LABOR REQUIREMENTS 


for new manufacturing processes 


A method is described which, although less detailed than time-and-motion study, 
is thought to be a satisfactory alternate to guide management decisions on the 
labor aspect of new product evaluation. 


RLS 


obus 


direct 


operating 
new 


he tim Ww ol 
labor requirement 


lor manu 


lacturing in important 


proce ‘ 
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production 


role in econ c evaluation and 


plan new product 


portance wall ae 
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labor fi 


mianul 


mt the ure to ver-all « 


timated wturing co Iestima 
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* Mr. Wobus is technical production mana 
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Monsanto Chemical Company, St 
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Louis 


tudy 
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yuice 


2 


tory 


lor 


Estimating labor and equipment require 


ments for a new manufacturing process 
Determining capacity and work lood for 
existing manufacturing processes 

discussions with a 


the 


force needed 


basis for 


Providing a 


union committee covering size and 


classifications of the work 


for a given operation. 


Missouri 


Defining Terms 


@ Process step Any unit process, unit opera 


tion, or any combination of either or both 


which takes place in one piece of equip 


ment or in one integrated grovp of equip 
ment continuously 


The 


on a repetitive cycle or 


individual process steps make up the 


complete manufacturing process 
Operational step Anything done or im 
tiated by the operating personnel to per 


equipment 


form the process step operational 


step will require time and/or 


operator time 


Full rate of the equipment for a particu 


the number of 


that 


lar process step masimum 


batches per doy can be produced 


when there is no idle equipment time be 


tween batches 


@ Full rate of the department for a particu 


lor process step the average number of 


batches per day produced when operating 
of the manutac 


at the moaszimum capacity 


turing process 
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However, th the new product. An estimate made at 
considered to be a sat thi tage ma owever. require re 
alternate and will serve as ay ta later date when ¢ 
ity 
For the purposes of the procedure 
_ used im est ti the labor re 
BE nits and plant layout by Phe ideas for a new chemical prov | 
Engineering, and last but by no mean vet, a major proce miprovement, 
least, the experience factor obtained Significant expansion of an existing 
from similar or related operatiot process will normally originate in tl ee 
It should be noted that the procedure esearch Department. Following the ee 
lor an existing proce quite sin preparation of the proposed proc ee 
ilar to that used for a new process ex description, the project is turned over ee 
ept that in the forme ise the exper to Engineering for a prelis ou 
te ot he cat 1 recs nt 
ence lactor pla i more important t pita . 
1 
part In plant th labor organiza rit vith Productios i manu 
ic roy turing cost estimate made, If 1 
tior prov ns of the union contract Tit le thy 
risa il my rtant col ideration pre | nary evaluation ! cate +} 
ilso m the estimation the pperating the econonin of the pr ire Ta 
orable and the capital authorizat — 
It is recognized that time-and-mo ipproved, Engineering completes the SC 
tion study is a highly developed brane proce nd mechanical design nec 
engineering im it vn right. The ry for constructor 
method described herein for estimating From the proce eseription, i ee 
ubor and equipment requirements i cluding operating nd a pre ee 
ess MB] than most time-and-m liminary layout and flow sheet of the P| 
proce nore ! ufficient 
requirements for the manufacture « In carrying out the | 
(Vol 53, No 127) 58) 


Manpower and Equipment Utilization Analysis 


Dept. | Product: Chemical A Anolysis Sy: XYZ 


Batch size Date: 5/1/57 
1,100 gal. crude 4,000 Ib. finished product 


Process Step: Chlorination 


(3 chlorinator batches 1 fractionation batch) 


Manpower utilization 


Equipment utilization 


Operational steps 


Elapsed 


time 


Working time 
hr.:min./ batch Remarks 


hrcmin 


batch 


Remarks 


head tank 0 Done while previous batch is chlorinating 0:10 A Start and stop pump, open and close valves 


Charge 
Sample and take to lab 


with raw material 0:20 


Service dryers 0 Done while previous batch is chlorinating 0:10 B Drain brine to sewer 


0.30 Estimated 0:15 Cc Open valves, drop in raw material 
Close valves 


chlorinator 


harge 


with raw material 


Charge gas scrubber 0:05 Estimated 0:05 D Pump out old charge, drop in fresh charge 


0:20 E Open gas valves, line up cooler flow, ad- 


just temperature 


5. Start chlorination 0.20 Avg. of 50 log sheets 


6 Chlerinate batch 5.30 Avg of 50 log sheets 1:30 F Check specific gravity and take readings 


6 times “| 15 min. each 


Line-up volves, start pump, close valves 


Estimated 


Shut down chlorina 


tion and pump out 


hatch 


Man-hours Man-hours 


Total man-hours 


Batches 


Total Batches Equipment 


batch 24 he 24 he use rate batch 24 hr. full rate 24 hr. full rate 
cycle full rate full rate in % of equipment of department 
he of equip of depart 4 3) 3) « 6 4 6 


ment 


ment 


i 
} Total 7.00 3.43 2.35 10.29 7.05 
ae Letter code in column 6 refers to Fig. 1, Form 2 
Manpower and Equipment Utilization 
Analysis 
form 1. The Manpower and Equipment Utilize 
tion Analysis Usage all ¢ 1. Process step batch cycle 
m, form 2. The Men Equipment Time Chart cu pee data are genes 2. Maximum number of batches per day thot 
Totaannae Iron perating | heet on can be produced at full rate of equipment 
eparate D4 completed first ibservation the | used for the process step 
tep \ ngle korm 2 ane cautions blind aecce plane 3. Number of batches per doy required oat 
the p tep wl ire operaty le eet can be the full rote of the department 
ether an ope eat birst-hand ol ryvation of 4. Equipment use rate at department capacity 


hour requirements for each batch 


Total mar 


Total man-hours required per day operat 


ing at the full rate of the equipment 


7 7. Total man-hours required per day op 


erating at the full rate of the department 


lowl tor a new thre inaly ! equally ipy hicable te proce fep involved any 
proce the man-hours continuous operation with the unit requirements can be deter ‘ ly 

tor ithonsal tep changed tros bate! ze and batch titer con pletion of the Men-Equiy en 
| estimated 4 experience witl evele to production ind) daily lime Chart ha nmdlicated that pera 


operation or judgment 
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Form 1. 
(1) 2) | 
a — 
; 
0:35 0:10 CC 
. 3 4) 5) 7) 8) 
— 
it » bon man ¢ one crey everal representative Cycles is reco 5. 
Thier « co ot subdivision of opera mended to imsure that 1 eet ou 
tional steps for any proce ter left formation ccurate 
ty othe diseretion ot the analyst. \ detailed description of 
eneral, greater detail is desired for cedures used in completing Forms 1 ee 
hort-eeyele steps such as packaging on 2 follow Iiypothetical example Where operating personnel operate 
centritugeat than lon evel of completed torr Tables 1] only one proce tep, tl manp er 
fey nel ind tilla 4 inal 3 for hort nel | ire ] requirement cat obta ned lire thy 
| ons P Of Sore W here than one 


Table A.) 


Batch 
size 
(Ib. fin- 
ished 
product) 


Batch 
cycle, 
hr. 


Table Process 
No step 


1. Chlorina- 
tion 


4,000 7.00 

2. Preliminary 
distilla- 
tion 4,000 6.92 

3. Fractiona 
tion 


12,000 30.66 


Tables 
the 


1, 2, and 3 


ot tandard form in 


Capacity 
Ib. day 
oat 100% 
equip- 
ment use 


13,700 


13,900 


9,400 


indicate the use 


developing 


a Manpower and Equipment Ltiliza 


tion | 
lo 


cedure is a 


timate 
this 1 


follows 


complete orm 


the 
subject 


tabulated, 
the 


lete 


the 


pry 


obtained (e.g 


ord 


Table 2. 


Dept.: 1 


Process Step: Preliminary distillation 


Operational steps 


Elapsed 
time 
hr 

batch 


min 


Fill still pot 0:30 


Start distillation 0:15 


Distill batch 


Shut down still 


Drop receiver to 


storage tank 


Total 
batch 
cycle, 

hr 


Total 6.92 


ob eTva 


In col 


ing operational step, the working time 


. 6, opposite the corre pond 
operator to complete 
Thi im 
phy ical labor, observation of ten pera 


data 


required by the 


this step is ho ude 


sampling ane 
Remark 


apportion 


recording 
Under 
included 


ture 
the 


calculating 


various duties in 


ing the time are indicated 
The 
equipment time 
stitutes the batch cycle 
® In col. 3 1s 


batches 


sum of the oper itional step 


items im col. 2 con 


recorded the ber 
be 24 
hr. at the full rate of the equipment 


Phi obtained 
the b 


nut 


ot which can produced 


number 1 ividing 
itch time evel 

unple (Table 

7.00 hy 


1 
iT aay 


clay 
e In 
number 


duced 


the d 
rate i 


department 


economics 


Manpower and Equipment Utilization Analysis 


Product: Chemical A 
Batch size 


1,100 gal. crude 4,000 Ib. finished product 


3 preliminary distillation batches 


fractionation batch 


Equipment utilization 


Estimated 


Estimated 


Calculated 


Estimated 


Working time 


Remarks hr -min./ batch 


0.15 
0.15 


1.00 


from last production run 


Done while charging still for next batch 


Batches 
24 he 

full rate 
of equip 


ment 


3.47 


Batches 
24 he 
full 


of deport 


E quipment 
use rate batch 
rate im 


ment 


2.35 
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Total man-hours 


Analysis by: XYZ 


Date 57 


Manpower utilizatior 


REMARKS 


a observe level, close valve 


vacuum, turn on steam 


ate read temperature and adjust 


time batct 10 minutes each 


off steam, bleed vacuum 


Open valves, close valves, measure tanks 


Man ho 
74 br. tull rote 


Man ho 
full 


urs 


24 he rate 
of department 


4 6 


of equipment 


3 6 


635 430 


letter code in column 6 refers to Fig 1 


1957 


or 2.35 batel it the tull rate the 
department 
e |} ul i operational step mat 
hour n col. 6 will constitute the lal 
man-hours required tor one cycle 
thre proce tep 
ol. 7, the man-hours of 
itiny ibhor required at tull rate 
equipment are computed by multiply 
ng man-hours/batch (col, 6) | 
hatches /day (col. 3 7 
' iting labor at tu ite ut thee epa 
per bhatel (col, 6 by 
e | col ] each operational tep col $ ane re ‘ rele thy lately per «la { ] } 
performed to of batche whine im OW here th department being 
proces tep it the tull rate ot tuchied t everal proce 
e In col. 2, opposite the correspond | | irtment and the equipment us teps, the a e procedure Th ed 
Irigy operat onal te] the elap ed irrive at the latt figure, the lor each proce te] L hv ut thie 
tep recorded. Under Remarks” lable A give in) pl te] t! mhecate the tota 
deseription entered indicating Phu ctionaty the bottlenect out yeratir 
how these times were i. ind the use rate tor the chlorimatiot ‘ re to perform tl by at the . 
iverage of 50 batch equipment 9400 /13.700 100) i] te the department. Table B 
tion, estimated, ete. ) 69° Phen the munils chk exampl 
Form 1 
2 6 
(cod 6 
3 4 5 7 4 
form 2 
(Vol 63, No. 12 583 


Teble 8. n elper, il operators Manpower and Equipment Utilization 
In making thi tration the fol Analysi and the Mer Equipment 
lowing procedure is used Time Chat may be found that con- 
flicts exist between operational steps 
that the work-load analysi indi 


the need tor a traction of ar other 


Man-hours/24 hr 
at full rate 


Process step Table No of Department ! A convenient time scale is chosen and 


shown. For short-time, repetitive opera 


Chlorination 1 
tions, such as batch centrifugals, the scale 


Preliminary dis 


will normally be in minutes. For most “r shi ! cl ises a critical 
tillation 


a ‘ chemical operations, the scale usually will review of the oO hould be made 
ractionation 


be in hours, with ot least 24 hr. shown on to determine v ‘ r instrumen 

— the chart. For extremely lengthy batch tation could be utilized t iminate 

cycles a smaller scale is used so that at either one or both of these problems 

It should be pointed out also that 


of certain equipment items of 


least one complete cycle of operation is 
covered 
Men-Equipment Time Chart Column headings are designated for each 
man and each machine or process step. ¢ capacity or different design, 
Crosshatching and shading reveal the he se of hold tank or me revi 


| me } irt 
equence and breakdown of the operational steps for ions Mm proce lavout may be justified 


ol operat nal tep It each process step. On the side of each in order to eliminate operating con 


vhere conflicts may prevent column the operation covered is indicated flicts or to achieve the most effective 


7 operation — of everal by a code letter which refers to the ap- utilization of 
quipment propriate Form 1 
vhich this time chart The working time, positioned to show Acknowledgment 
when it occurs, is entered for each man E 
determined by the job ; The author acknowledges the assistance 
Whether a new operation is being esti- MPO ; 
ntly, no blant mated or an existing one analyzed, some ye 
chnical S ‘ lepartment 
ed, but an example i adjusting of operating schedules may be WET VK 


Irebileock, productior 


Ih c} hould required to arrive at the most productive 


‘ neal 
met or economical arrangement anto hemical 
Illinois, in preparing the material for this 
ob most etlective nanpower paper 

In most important that ful onsideration 

operator given to the " ontro! Presented at AIChE. meeting, Baltimore, 


operator instrument Lite ny ne Maryland 


Manpower and Equipment Utilization Analysis 


Dept. | Product: Chemical A Analysis XYZ 


Process Step. Fractionation Botch size Dote 5 1/57 
3,300 gal. crude 12,000 Ib. finished product 


6 


Operational steps Equipment utilization Manpower utilization 


Elapsed 


time 
hromin Working time 
batch Remarks hr.omin./batch Remarks 


Fill still pot 0:30 Estimated 0:20 Open valves, check level, close valves 


2. Heat up still 0:30 Estimated 0.10 Apply vacuum, turn on steam, put on 


total reflux 


1 Reflux 0.30 Specified in operating instructions Check temperature and pressure 


4 Distill batch Calculated from boil-up rates Take 18 readings “: 10 minutes each 


Switch receivers 4 times 4: 30 min. each 
5 Shut off still Estimated Turn off steam, bleed vacuum 
6 Drop residue Estimated Open and close valves, observe draining 


7. Sample finished Done while next batch is being distilled Sample finished product and take to lob 
product and pump Pump to storage 


fo storage 
3 4) (5) 7 8) 


Total Batches Batches Equipment Total man-hours Man-hours/ Man-hours 
batch 24 he 24 he use rate batch 24 hr. full rate 24 hr. full rate 
4 cycle, full rate full rate in % of equipment of department 
| he of equip of depart- (4)/(3 3) -* (6 4) & (6) 
ment ment 


Total 30.66 0.78 0.78 100% . 5.28 5.28 


Letter code in column 6 refers to Fig. 1, Form 2 


584 @ CHEMICAL ENGINEERING PROGRESS, December 1957 (Vol 53 


| 
rite 
piece fil 
Th 
take 
ney ana 
hor 
hown in bigure J 
ill proce tep i 
4 sociated with ther ior a 
or nterrelated group of 
ind ome, it will be a” 
‘ Table 3. 
Form 1 
(2) = 
| No |2 


~ SECTION OF A MEN-EQUIPMENT TIME CHART sie 


Product: Chemical A Job: Premium operator Analysis by: XYZ 
Legend (for letter code refer to Tables 1, 2, and 3): Date: 5 1 57 


operating and recording C] equipment “on” CJ free or idle time 


PRELIMINARY 
HOURS CHLORINATION DISTILLATION FRACTIONATION OPERATOR 


BATCH 
STARTS | 


BATCH ENDS 


BATCH BATCH 


START 


= 
z 


BATCH STARTS 
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Fig. 1. 
c wes 
| 
2 F 
53, 
> Pad’, 
; > 
Lag 


development of an 


AGITATED TROUGH 
CONTINUOU 


General Electric Company 


peared to be the avoidance of the 
tave to eliumimate caking. Thi 

complicated by the fact that UOg i 
molten UNH 


ghificantly soluble in 
lo accomplish the desired end 
chenye ol operation 
upon a rapid denitration or upon mis 


ot become mastic were scouted, The 


Spray drying 

Drum drying 

Fluid bed 

Moving bed with external mixing 


Heated screw with external mixing 


In the course of the prelin nary ow 


estivat ! it i cles that n 
! UNH] th tO 
tiie tive ‘ ent it 
(ot ‘ | 

ol or? tv te 

ecireniatit ter ihe tte 
eriterion ay rev tlhe ! t that 
econe il heat utiliz 

i ter leper lent 1] i 
to-selid heat transte thre u 
he suitable for economical re 
the en Niele t 

It rder to test the fteasilality tom 
ing UNH with UO, and caleinis 
of equipment, the trough of 
cre conve r 4an. diam. by 44 
wa fitted with a paddle-type nonconve 
i tater we the convent 


evera 


that depended 


incl that dic 


S CALCINER 


Hanford Atomic Products Operation, Richland, Washington 


A troublesome and costly step in the purification of uranium is simplified by de- 
velopment of a practical continuous trough for the calcination of uranyl nitrate 
hexahydrate. 


on one end such that a level of agitated 
powder could be maintained in the trough 
Preliminary tests indicated that pg: 
obtained with — the agi 


avi 
tation was 
tator about three-fourth submerged, ro- 
tating at about 140 rev./min. With ap 
propriate heaters external to the trough, 
and with product-collection and = gas-re 
moval facilities, molten | fed to 
the top of the bed at three poimts at con 
trolled rates t 
perature of 300°C a measured by 
thermocouples inserted in the bed at the 
pomt of feed introduction. It was found 
that the reaction was easily controlled and 
that the character of the powder changed 
trom the finely divided  pot-produced 
tarting material to an essentially dust 


Vil was 


maintain a powder tem 


free material composed i pheroids 
averaging about 150 g@ im size The bed, 
at J0O0°C., remained essentially dry during 


peration thereby avoiding the mastic 


tage, and agitation appeared idequate to 


prevent agglomeration of particle With 


the top entry of the teed, | ever, there 

is a tendency for the UNH and UQ, 
to splatter onto the wall t the calemer 
ind to it ther t ler 
it el hard il the 
feed tem, to miect the teed ler the 
powder level resulted t! ile-tree 
operat 

col 1 ate it 
cle hee is essentiall 
ope ith ter peratur er 240 
( it’ the nyect ! 
that operat ! t! te era i 
low as 150° ‘ the ter 
perature betwee ect 
ill er temperature 
quate t ! ete 1 ‘ tra ' 
these ] eT te ‘ ‘ 
thr ture i“ 


puriieation process 
4 usuall result an oa. solution ot 
uranyl titrate hexahydrate, commonl 
called burther processing gen 
erally mvolve a calemation of the 
UNIT! to uranium trioxide, UO... 
thre calommation tep vith whieh thi 
irticle concerned 
ically the olution of UNH 
concentrated to the molter ill i 
were 
clear hich breeze it Oo f 
hie loaded ato ag itated port 
or kettle vlich are heated until the 
powders olid ile con 
hinations of molten UNH. uranium 1 
and VO, occur, and 
proce usually result. in a hard 
cal LO), on the agitator surtaes 
ell as a tinely divided powder, The 
eal os ditheult remove 
i! neh manual Labor equired to 
Lhese banding problen cost 
ined i! iM i mal 
! er thy prot eau ed trace 
il tint al itl purit ‘ were 
vente reerntive lor thre levelop 
ment « proce ‘ mid equ prent te 
ealome uranwl nitrate m 
i¢ ! ! tithe t 
4 
Planning Operation 
} \ trom proce requirement i] rr al rge fitting was pr clea 
Mie 
— ¥ 


Fig. 3. Prototype contin- Pw 


vous calciner (left), Agitotor 


UNH Feed Lines 


~ 


Powder Discharge 


Powder Hopper 


Agitator Paddies and Direction 
of Rotation 


Fig. 8. A cross section of “Electrical Heater Elements 
the particles (right), B& ‘ 
the mastic stage—an undesirable con located at the discharge end of the re fer under these conditions was poor 
dition actor and was used to control the dis Localized hot spot developed or the 
charge temperature ol the powder 
The power required to rotate the trough resulting m severe distortion 
()perating conditions were controlled by 
agitator at various level ol trough thermocouples located in the CQ, at ea h Increasing the pitator pee d to & 
loading was determmed as approx) feed point and at the discharge end. Ma ‘ min however improved heat 
mately proportional to the third power terial of construction was 304-1 stainless transier remarka ind the calemer 
t 
of the weight of UO, in the rotated cel was operable at rates up to 13,000 
cro ection at any given speed undet Che flow sheet of the development Bota. / Chr. \t the lowet 
140) rev./min. and directly propor operation is shown in Figure 2. UNH ivitation spec the heat transter co 
tional to agitator speed at any given was received as a 606 solution and = etherent between the ner trough wall 
bed level up t 140 rev. /mu \eitator concentrated to the molten Phi the der rat trom about 
speed of 140 rev./min, wet material wa tored in a tank at tem 10) / vile 
not mvestigated I bie equipment, a perature above the freezing point ind at oth ] le peed the coethcrent 
evolved in development Was not amen pumped to the calemet through ‘ ranged a ! i +4 With as i 
ible to accurate heat transfer evalua team-traced loop header, An aliquot tater sp 
tion, Over-all performance, however was withdrawn from the header and temperatures betwee () ay me 
ippeared to be suthiciently satistactory metered to the caleiner manua etherent betwee 4 
to warrant the design turthet men rotamet eated electricall Chr.) | eat 
il 


iluation of a scale-up model calcinet to temperature hove the feed melting tra 


| 
UOs Powder Bed- 
Off-Gos Line j 
A 
~ 
product was collected d these operating condition 
Equipment rectly in dru lhe off-gas was witl pear to 
le on the \t 
\ with a trough 161 chan vn ron the ilcmer at the end i t i 
24 m. high, and & ft ng wa esigned ite the product lischarees r temperature ‘ 
now igure | ), was agitated 1 t trictes | 
i collected r tive urement 
by meat 1a [-bar rapet i 
witator located concentrically ith =the ru vith i turin ‘ ert 
troug! The | el of the bed wa mail eparato i eturie the « 
tained im tl alciner by mea fan overt eer collectinn ‘ tater desis tested 1 
weil mn that th iwitator wa eve hye 
filter 
proximately ibmerger Hea ‘ ‘ ‘ 
pu nied means of thirty tu! i the nitial ot per twe 
heater cut rated at ectimats that t ‘ ‘ 
grouped in four ban! nine external to peed requit be related to the 
the troug!l power 1 ut to each group ‘ ‘ 
1 cater eparate! onitre ead I he unit it ila i 
variable transiormer Ihe UNI feed tart iw. therefore it terva the 
idded to the ed at three poit tutor peed « 4/7 re mitt match ‘ it tha © at 
thfoupl team-jacketed feed imyectors | wie entet t et ta ! 
ated the n three controlled ne 2 a tip ‘ 140) 
eat rm The fourth heated zone wa min. on the 4 calemet lleat tras r the 4 ent of feed , andl 
VY Fig. 7. A photomicrograph of the product 
= 
if 
a 


thermocouples Ihe agitator shaft was 
: " supported by stub shafts, each of which 
was positioned by a double bearing as- 


FEED INJECTORS sembly external to the 


Flexible butterfly-type hatt couplings 

THERMOCOUPLE LLS were located within the cal iner hee 
AGITATOR BLADE agitator was drives yaI5 hp. U.S 

Varidrive with speed variable over the 

INSPECTION PORTS TROUGH SHAFT leaded with 

: running torque was estimated at 11.000 to 

Mp FRAME JOFF-GAS EXIT 17,000 in.-Ib. and was essentially constant 
es SEA over the range of 20 + 4“) re min 
Starting breakaway torque was of 
{ f the running torque It wa il found 
that the power of agitation a peare ia 

4: useful heat in the bed. Although the aft 
BEARINGS — seals initially presented a er-leakage 

‘| q \ + S74 


| problem, a conventional 
SHAFT SHIELD ized an i i ri 
\ “ proved highly satisfactory The agitator 
\ 
ised in these Figure 6 
| 
\ 4 Although designed for © of 
tour blades at each peositi tw were 
] ‘ tee 
‘ placed on the the agitator 
that thy H tu va 
} iwa t r as the 
bla issed ir m 
ivi oint of d urge was lightly 
? ter line of the apit It was 
‘ iry t icket the fee } 


usually 0.26 4 the product was e 
trained into the off-pas as dust 

UOz LOW Phe uranium trioxide produced in 
” the agitated trough cont nuous calemer 


A fig. 1. General assembly of pilot plant scale continuous calciner 


V Fig. 2. Flow sheet of development operation. 
sTomace f vAP ORATOR } 
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pluggage 
| caused by denitration i the feed at a 
nent bed temperature I he iner, 
: a“ with the top cover in lation removed. is 
DRIVE 
| | 
| 
g | 
| 
J 
VO, PROOUCT 
LJ VARIABLE SPEEO 
MoTor 
. 


Fig. 4. Continuous calciner under construction in the shop 


differs markedly in physical appear 
ance trom oxide produced pot 
Continuously produced UQs is a rela 
tively dense free-flowing material 
made up of ¢ entially pheri il par 
ticle ‘J he ar vile of repose of the ma 
terial is measured to be approxi 
mately 26 de ees trom the horizontal 
(see Figure 9 Phe nitrate and water 
ontent the iried accord 
i t the temperature of calcina 
tow he trat ranged irom 
1.1 it 24 t it 450° ¢ 
W ate content nved trom 2.6% to 
it the temperature \ 
photommerograph ef the product and a 
cre | | irt le ré illu 
trated in Figures 7 and ® 
Testing a Full-size Unit 

itt point, the equipment 
pertor heently attractive 
t i int test e unit \ 
pr totype n i on the 
ba ! teria 
1. Drive requirements per unit length are pro 


portional to the square of the orm length 


at constant peripheral velocity and at 


given loading geometry, ond torque is 
constant at various agitator speeds 
2. Starting torque is 200% of the running 
torque 
3. Agitator speed must be such to result in 
1 to 1.4 times gravitational acceleration 
at the periphery for adequote heat trons 
fer. This was based on the fact that 140 
rev./min. on the 4in. unit and B80 rev 
min. on the 16in. unit resulted in centri 
fugal accelerations of 105 and 1.4 re 
spectively 
4. The heat transfer coefficient from wall to 
powder of 25 Btu (hr.)(sq.ft F.) was 
assured and 40 was likely 
{) thie te i i ¢ il 
mote ! ‘ 
wit wt perat 
ivitator eed ff) pre 
dict t ate equired 
iL slut per nute ane 
he ‘ ere eritve | eat 
wal i tor the 1 
wa ‘ te hel mur 
im te heat tort the ‘ 
" 
Wa 


Drive requirement 
it OF rev./nun. were cl 
culated 90 lieat tran 
cients a high i 
it heat thux up 
ied. The UOsg produet 
that produced in the smalles 
prototype calemer is she 
5, and Figure 4 illustrat 
caleiner under construction 


ot the Struthers 


Conclusions 
It was concluded from tl 
that the igitated troug! conti 
mer i wtica ly on u 
lenitrat ny UNH to UO tra 
wlequate with tat 
Agitation 1 tive preventir 
‘ eratuo inal 
particle me advantage 
tinuous calcination er batch pot 
eration were it an to le 


1. avoidance of the mastic stage and minimiz 
ing of caking in the calciner 


2. elimination of foaming of the charge 


lower operating cost 


4. more efficient nitric acid recovery because 


of the steady evolution of oxides of nitro 


gen from the continuous process 


Presented at AIChE meeting Seattle 
W ashington 
A Fig. 9. The angle of repose of the 
Fig. 6. An agitator showing the material 
v adequacy of two bledes 
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a s Fig. 5. Same calciner with top cover insulation removed 
hy > 
er coemh 
hr.) (sq 
to 12.5" 
| ‘ ‘ 4 » 
n Figure 
the 
| ; 


DRYING 


viable biological materials by 
solvent /extraction and azeotropic distillation 


hi I reenian, A Auro, / Chemical Corps, Fort Detrick 
JI. Murphy, 1. Oshrine, and BR. Smith Frederick, Maryland 


The scope of standard chemical engineering techniques is illustrated by their ap- 
plication to the processing of extremely delicate biological materials. 


uspension ol certan tile conte | | and agitated by | 
ywical materials may eription j ct ying ag uct 
dehydrated by replacing the water with | \ ly im y in the canted imto the nuxi 
miscible, low boling organs ‘ proce equipment that is required ce Resu pension al al 
The residual solvents used in the ex pite the difference between extraction peated through two m 
traction proce may be removed trom ned distillation the use of 200 and 100 gal 
the product by am drying at atmo Based on pilot plant work performed respectively 
phere pressure or by evaporation wu t Fort Detrick, with acetone as the The dry cake ts pa . 
der reduced pressure vent, the folle ng proce lesign ir lock and removes controlled 
one ig process involve traction proce wa humidity ection } hood yster 
distillation at reduced pressures ¢ opo for further proce g or packaging 
ixture ol aqueou il u required 
vith low boiling mom cible Spent acetone vhich 
is removed as ; ) mnulating in the holding 
vapor phase. kor a g 9 ow di n of the ered by distillation. Water 
ob oper iting condition the amount eto ) om the dist llatior 
iter removed is dependent upon 
lvent that has been selected | } recoveres 
ppheation of the azeotropre proce th oom if i tank and pumy 
del ration of viable materials vy yf ‘ vid tank as needed 
estipated by the United foray wl lhe { u ‘ cribed wa 
tate lidustrial (henneal Company ivailable to Merck and Company 
under a contract with the | Arms who utilized it with e modification 
henmucal Corps, Levin and he blended slurs pumped ougl under a contract 
have apphed the azeotropie prov gal. gravity ™ (Chemical Corp 
to the drying of and vege ment difference 
chiiference 
Toxic Condition Determinant medion 
pots to aid the separ: 
of slurry are filter tion th is dl an Her 
of the solwent for either proce are the bn 4 } \t the end 


extrac 


lhe mayor erite tor the seleetion 


toxic effects of the olvent on the bie nuall Pars hve pore ion that wa u 
rial dl the « 1 ‘ a stamle 
| materia ane hie haractertti ol Fort Detrich Wil modet itely dith 


wtweel 
ilter pot The end cult to blend tage It lee 
Laboratory vestigation ot these cont is positioned above the mi 


re ulting product 


came progre \ i to blend im 
methods for aqueous suspensions of the iat the cake, when scraped ; 
h 

j le ‘ ] 

pore KRacdlus subtilis var. niger Irom t ry a doctor blade, 
the tank for repulping jul 

initial filtration pa nigh smaller quantity « \ than the 
difference in’ the product) recovered filter pot manifold to a wet acetone ho 


i 
ridiicated that there was no significant 
preceding tep 

from either sve proce | The basi ing tank located below the filtration hood In order to deters amount of 
Wa the recovery ‘ 
— Fresh acetone (300 gal.) charge removed ‘ ge of the 
and the residual vola 7 
the mixing tank for this operatio laboratory 

esu pended cake | blended tor about mM ind the filtrate 


M. A. Auro, Dow Chemical Company, Mid S min. and the slurry is filtered agai were analvzed tor water 
land, Michigan; J. E. Murphy, DuPont Com process consuming about 45 mn Fischer method. The result 
pany, Nashville, Tennessee; lvan Oshrine, r each filtration the filter pape in Table 1 Phe percentage 
Wyeth, Inc., Baltimore, Maryland; R. F. Smith, 


ot bh ed he water 
DuPont Company, Wilmington, Delaware placed in a mall pot ‘ ue could not be based on the at 
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e given 
show! 
in the 
44 


original 


physical lo 


vacuum oven 


ent wet filt« 


fourth extras 


TO WASTE DISPOSA 


Fig. |. Schematic flow diagram, solvent extraction process 


Fig. 3. Schematic flow diagram, azeotropic process 
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sample because of a small 
of solids during handling HOOD 
Ihe residual volatiles content of the = 
( ike ct eq ty the ab ve proce rela i TANK 
tively high, ranging from about 11 , ! 
lta further reductiv n residual > 
ture cle red idditional rving OLVENT = Ww. IN 
E-uP | ONVEYOR 
i! Vacuul ven rie il W het 
a lower percentage of re ual volatile £R 
FILT. 
inthe dry pi uct was desired. the au ILXING POTS ' 
drying tep was elimimated and the 
vacuum 
cake was dried 
ake ere taken after the EI: 
thor I ample vere placed in an 2 ON DENSER 
oven tor 24 hr. at 40° C. under the tull laa 
vacuun ivailable tros i mecha ‘ 
pur \ wetone-condensing trap 
place in the vacuun e between the ~ 4 
na t pump to prevent damage t 
u wuum ranged trom 
inal\ sed i Cem moisture alanee 
ever The resulting drying cury 
ure shown in Figure 2. The preset 
me residual latiles after drying 1 
24 hu i! i Vat im ovel imdicates tha 
the volatil ire boun ithin the spore 
irrou nie «tthe 
hie presence ol i ill 
volatile content wa ilso noted m the 
material dehydrated by azeotropic di 
tillation During the lal tory phase VAPOR 
ol the contract, per te the nitec 
Strate It ustrial © cal Cor pan 
ton proce Criteria r the selectior 
olvent nelucded the ibsence 
toxic effect on pore le ried. 
miscibilit r sheht lubilitv in water 
cost i relativel irrv-ovel 
on th other ent that vere 
n-butvl a dy itvl acetate 
et the imitial requirement 
TO WASTE SYSTEM i 
Azeotropic Distillation Process HOOD 7 
Figure 3 i flow diagram of the | | 
zeotropic distillation process that wa | 
essentially used by the United Stat FILTER POTS | 
Industrial Chemical Compas n pl | 
quci the first viable material dred _ 
In a jacketes ivitated still pot, 2 | 
gal. of a « entrated suspension © FREON POT 
the hiole | ter il va mixed vith 4 
va place uiricie vacuum so that at AIR 
ibsolute pressure of 135 mm. of H 
vas maintamed, The lvent emplove 
‘ cetate and operating cor 
vere base upon t elect | 
teal upphed to the icket ot 
thie Ve ‘ order te ra ‘ thie te 
perature of the disper nm to the hoil 
pe nt \ vhicl contained i 
fixed percentage of wate i! butyl (+) 
acetate vere mden in a vatet — MP 


cooled heat « lhe conde 

| | nt i lecatitet here it 
quick pa te nto two layer 
top | el acetate i et ned 
to the st t cle and the 
‘ is ‘ a rece 
vii pu edt iste 
‘ il te 

When t t rature of the ipo 
love f ! that pul 

‘ ! | ‘ pre ure thre ‘ 
till i | ‘ baltrat i 

ed | ivil the 
warm slurry of dehydrated product im 
butyl acetate to a battery of four, 12 
in, diam. filter pots im a laboratory 
hood 

tilts n time was about 2 hr 


ed through a 
tank for 


hack 


Butyl acetate filtrate pa 
old toa il. holding 


filtrate wa 


reuse and the pumipes 


P*500p ABSOLUTE 
re4o°c 


= 


RESIDUAL MOISTURE(PERCENT) 


TIME(HOU RS) 


Fig. 2 
of bacillus subtilis var 


Drying rate of acetone wet filter cake 


niger in vacuum oven 


to the till pot as needed for subse 
quent Warm, ur wa 
dual 


used to ey iporate the re butyl 


om the filter cake 
in the laboratory 


worl 


owed that butyl ace 


tate was citheult t remove trom the 
filter cake by a drying \ proc 
Vil mitiated vhereby 
each tilt cake nimediatel iiter the 
butvl acetate filtration, wa lurrve 
thout mun il cold 
bre 1] | i fil 
tered ancl the olatile Freon wa 
ret ( | ur dry it room tem 
peratu ! air rate used 


Azeotromeally dried filter 


ubsee 


cake wa 


ner as the acetone dri 


ible show unple data rcumu 


lated trom drvit vy run in the labora 
tory by both the olvent and the azeo 
tropie processe imple s of the same 
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batch of feed stock were used for dry 


The 


ng by both processes 


tw indi ite that both proce ses y «| 
recoveries Of viable spores in ex 
pia ned the fact that the conce 
t ted eed tock ha i tenden t 
‘ mip hie tandard bacteriol 
te plate count 
ployed, a each ny gi nont 
plat epre ent either one pore 
on Of spore During pl 
it iwitation in solvents partially ce 
it omerate the pe re ‘ quently 
upon plating, there are more nigle 
pores and smaller clumps than im the 
leed sample \ true indication 
proce recovery can be achieved only 
upon the application of biological tec! 
niques that allow counting of indivi 
ual pore 
Comparison of Processes—Extraction, 
Distillation 
proce ‘ i describe re 


lairly competitive a to operating cost 


lhe hiehes olvent cost ior the ex 


traction proce are balanced by the 
increased cost ot air used to remove 
olvent trom the azeotropically dried 
cake If kreon or any other low boil 
ing solvent wash is compatible with 
the material being dried, then the 
izeotropic proce has a cost advan 
tigre It hould be noted that for the 
proce es deseribed, the types of equip 
ment required are similar, The still 


| | receiver 


‘ id required lor 
we © recovery are integral to the 
izeotropu proce proce 


cle ‘ ribes were boca ed on hie 


tion of an equal quantity of product 


More ru 


izeotropi 


quired by the method cle 


cribed sinee the drying equipment wa 
rather small. The azeotropic proce 
in Le readily sealed up but rtau 


postdrying limitations precluded — the 


use ot larger equipment in the pilot 
plant. It might he added also that 
both processes may he made continu 


ous with not too much difficulty. The 


characteristics of the material de 


l are uch that, by 


cribes vlpusting the 


degree of agitation in the azeotropn 
dehvdr ited 


bottom of the 


till aml the feed rate, the 
material will settle to the 


till from where it may be continu 


withdrawn everal contimueu 


or enncontinuou extraction proce 
lures are possible 

It is well to note here, however, that 
in dealing with viable materials, there 
ire time-temperature relationships that 


influence the compatability of the sol 


ents used with the substances being 
processed. Neverthele it believed 
that the novel dehydration of viable 
Inological materials by the 


utilizing organ 


53, No 


data seem 


Table 1.—Water Removal from Aqueous 

Suspension of Spores of Bacillus Subtilis 

Var. Niger in Four-stage Acetone Ex- 
traction Process 


Water Per cent of 
removed total 
from 250 g based on 
sample of total water 
Stage concentrated removal 
No. suspension, g per cent 
RUN 1 
1 146.0 79.4 
2 23.4 127 
3 10.0 5.4 
4 46 2.5 
RUN 2 
1 112.0 76.5 
2 23.5 16.1 
3 7.4 5.0 
4 3.5 2.4 
olvents and featuring the retention of 
viability in the product has been dem 
onstrated 
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Table 2.—Results of Drying Aqueous Sus- 
pensions of Bacillus Subtilis Var. Niger 
by Solvent Extraction and Azeotropic 


Distillation in Laboratory Equipment 
Viable Dry Viable 
spores in solids sporesin Residual 
feed (g in feed product/g. moisture 
x 10°) per cent 10 per cent 
Solvent (acetone) process 
50 21.1 479 34 
404 1.0 
570 1.0 
288 266 4608 10 
4447 10 
4102 14 
398 27.0 5244 13 
4592 2.9 
4539 10 
Azeotropic (butyl acetate) process 
50 22.0 225 1.4 
354 38 
757 2.2 
288 26.6 7836 2.2 
8323 10 
14,012 1.0 
398 27.0 12,030 10 
10 
2930 10 
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Fig. 1. Simplified sketch for a countercurrent flow in o spray-drying tower 
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SPRAY-DRYING DETERGENTS 


J. He haloud, J.B Vartin, and J. 8. Bakes Procter & Gamble Company, Cincinnati, Ohio 


How a logical study and application of basic principles to the existing informa- 
tion on spray drying can lead to an understanding of its mechanism and serve 
as an intelligent guide to the extension of this technique. 
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he popular application ot chemical ence, are vital to a company interest ome-launds market Phe publishe: 
engineer principles t ndustry nd activity Usually a proposal t information ra has beet 
the development, t piloting, the cle make an exacting and thorou tud limited ¢ ae A aaestvouel 
wt rel the tream opera ot in oper net el little ty the 
tion of a me proce is a t enthusiasn all, the mited hel 
hould be the real payvofn nnew know-how built t ouch « per ie thie ‘ ne to 
product red rie llowever quite correct and the neration pole one 
there ire thie ferectir i» 
loubtedly protitabl ence the estion \ tt ha ‘ 
able use the tund entals ot chen 
, rise y sper i eat dea tine the kno nes of 
cal eng ering trequently 
which are t tua unidation 
In alt t ever ndustry there are ite t ‘ thee ‘ en | 
at least several of first ‘ ‘ proa eve ‘ 
wi have become standard practice product was ma nee that time pilot plant ' ' 
ong betore ar etailed te nical stud uct if nthet detergent erat ‘ 
ha heen 1 le (biter the<¢ pera pow ‘ ! thie rt i ‘ ‘ ! if 
built on f art where thie plet cos nate thy tif pproae 
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} ou ‘ ire coincidence indeed of the tower, as shown in igure 2. The and particle ize that is complicated 
tie had vrowt! nd tangential velocity shows a drop t ird directed } followir pri 
‘ tabl zero at both the axi nd the wall. Note 

made a I the high vertica 
4 ‘ ‘ tey oul j | ; al ne 
elocity at the ax1 These velocit urve ment ol pra drying ped 
ely te this Vit ] 1} a} } ‘ ‘ 
how the presence of a core of air with combin cn 
] § tra te lugh rotational velocity rising through the lundamental vitl pract pl 
‘ er ‘ ip iid thie enter {i the tows with bot the tanger ng x perience 
tie ‘ fupdamenta and tial a ertica cite decreasing to 
4 e ¢ snalic ty hat = vards the outside of the tower owing to 1. Control of product moisture 
) h 
: ali ; the effect of the shear 2. Control of bulk density 
) drying 
} . (Jne effect of this air pattern ts to 3. Contro! of finished product particle size 
throw the droplets of drying granules out 4. Accomplishment of maximum tower capacity 
toward tl walls of the tows \nother 
Spray-drying Process ward the wa ! ) for economic reasons 
J important effect is that the thud shear 
Perhaps a bret deseription of the vives good thermal mixing of the air A three-dimensional plot is first estal 
ould bo in order at tl mt within the tower I he temperature lished using the primary Hyective 
yradient through the tower plotted ulk density, product moisture, and tower 
pray-irying tower 1 i Figure hows this point The actual ipacity as the axes. By u f ferent 
tive | ] cf heat-execl measured temperature tie tower Size or number of pressure and 
ition ch atomization used t are much lower than the inlet air ten changes in composition ot f be there 
| uriace heat nel perature due to excellent mixing in the me independent i 
‘ we i it 
) ; . hase of the tower ize. On the assumption ot a ray -drying 
Trans te higure | tower operating under constant dit 
het or a countercurrent flow in a Returning to the study of sp dry including rate, the product has a certair 
1 
i pray-adryvi tower, but a concurrent inv aS an operation, one must remem bulk density and moisture, and this « ty 
and moisture cannot change as long the 
md on ed flow 4 ln used im t ber that, actually, the physical chara and mo Ange a ne a € 
other conditions do not change. By 
op ryelupsty teristics of the finished product are a reasing the pumping rate of stock to the 
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Fig. 2. Vertical and tangential air velocities in a spray tower Fig. 3. Vertical temperature gradient through a countercurrent tower 


| r et it i eal considerat spray t er t manita t t t 
Phot ay ters thr ha tervent tant t constant i et 
! it th t the « ‘ fr rder t 
that certan ust 
i tra tke tt it’ the pre ire the ime i ‘ t tota 
i the t | letergent my CCC t direct U operat One rranule riace wl ture 
| it the toy wclor that the bull in the tower occur Theretore, the result 
it t ivity t etervent be con is more total evap t re 
{ fixed’ by the cart detimit ‘ 
+} eru ! ivera tow tet 
] ‘in Ist <ratur \ eT t er tem 
t peratio ple certa perature ‘ CVa t ind ie 
t ture content of t , team puff for ea dua rticle 
i ind theretor ce t 
il i ( i ! 
re \ga iit n total 
predet t evaporati thre ré t there ] 
In the first place i range i let 
it t! | thie t t rature ver theretore the 
ron ture incr ‘ 
iffer ow miportant ect i ter pricne n the cartor It true 
vatl ther e flexibilit | n that 1} ime type « used 
and rate i fa through the tower a 
ula cat wiiusted i rouvhou he dey ent of +) 
burthermore, the air does not simy rise 
through the towes Phe aie is ave , pr e for the optimum moisture con theory. It may seem tortuous and con 
motor sirl, which estalbslisthe tent, but once fixed, it 1 then com plicated but it doe follow a definite 
it stal flery | ittern we to that mor ture lewel ch ring pattern First. the direct effect of a 
erate turbulence on a sma cale Thu ‘ 7 
retatwonal thot rather Control ot either density change are considere ind then the 
i i ¢ ith 
large differences in the vertical and ™orsture content alone ts easy; it is secondary effects resulting from a 
i tanwential veocities throughout the width tine nteraction ot densitv, morsture change in tower temperature are de 
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veloped. The average tower tempera 
ture, a dependent variable, cannot be 
held constant this rea ning 
Figure 4 t ‘ wed curve 
a bvi ate Dut the Nee 
al it ain t ti moot te in? 
portant a as the rve is ¢ tinueou 
and has a positive ‘ hus ir\ is 
alled a operating pace and 
4 
ong a ther ce t the tower 
ind the feed remai the tower must 
operate along this curvy 
Variables 
Phe technique use], so fa illows 
tor only one ent variable lo f 
make t ystem of any practical use 4 ! 
it nece iry te consi ome ot the 
othe val ‘ laking a hice ‘ 
a constant rate ne result na tw 
dimensional bulk density-1 ture plot ty 
Now iti po ble to deduce the chang <4 
in density and moisture, at a constant 
rate resulting ol i change in othet Ne 
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temperature air throughput towel 
height, tower turbulence umd fee | 
lo start tl procedure, drop size 
considered tirst. The same total amount A Fis. 4 
ot material im tewer and larger dre p 
meal le urface area Dheretore 
t eval nd Fig. 6 
product moisture. Less over-all evay ! 
ration meat it higher tower ten ; 
perature means more evapora Pi 
tie per vranutle nel there! re nore 
puffing nd a lower densit Phu ( 
rr +} : ine a 
na of high 
momture and lowe ensitt nee the 
relajive magnitudes of these two « + 7 
lect re not ‘ n, the arrow 1 
ply placed in its proper quadrant. 
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4 
ncereasing ie r teniperature 
meal ! re eval i ‘ot eT 
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AIR THROUGHPUT 
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meat pher ¢ ust temperature 
there re total ey iporatior 
lower product moisture ind =more 
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the arrow is placed in the direction ot 


lower moruture and higher density 


FEED MOISTURE 
heen lim 
\ iriable 


feed 


usston ha 
ted lower operating 
Wi mean to merease the 
ture ply from a heat balance 
t men t higher product) morsture 


Lloweve there may be i change m 


o A high particle morsture 


thie wet 


promt 
| 
het | irticle 
evaporation 
which 
higher densit 
kre ny 
vould predomi ite a 
! placed 
no cl 


ed that 


CHEMICAL ENGINEERING PROGRESS, December 1957 (Vol 
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what 
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course, meat i higher air to parts le 
relative eloerty ind 
that he 
hata! re 
ferent 
densit 
tudyv. Kather 1s it a log il ystemats 
review of the imtormatior ilreads 
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Those engaged in bulk freeze-drying of sensitive materials will find in this 
article practical methods for obtaining shorter cycles and more uniform tem- 


perature conditions. 
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r plates ception ol heat which resulted 
Pa con ty of temperature con 
cil ‘ laver ait 
tie y 
hown to have the net 
thi 
the dry le 
ce-stape 
isting of ar 
backed 
= y-vacuur 
Se 
4 
tray which iy 
pressure 
thermocouple 
at a layer 
the cvcle time ail hy | 
ae 
om 
53, No. e 597 


Platen temperature 
90 
10 


20 uo 
E / 41. across 
3 10 a 
3 A 
a 
if 80 ¥ 
) 
70 U 
\ 
40 * 50 
of | 
Pressure 
0 2 4 6 8 2 16 1B 
, Time in hours 
re 
fig 4. Graphical analysis: shelf Fig. 5. Graphical analysis: shelf tem 


temperature, material temperature, perature, material temperature, and 


and chamber pressure. Mo Table 2.—Temperature vs. Residual chamber pressure. Materials: 16 mm 


is terials’ 16 mm. layer of pellets Moisture layer of pellets in Al tray, 20 » 20 
in’ black d 20 ~ 2 ded (M 
20 cm. S. S At Vapor Pressure 
tray suspended (M 
Temperature Cc % Water 
20 1.2 
40 06 
90 0.3 Fig. 7. (Note: all temperatures 


fig. 6 Note: all temperatures 
measured with dial thermumeters 


measured with dial thermometers) 


A. 


jj 
=e 


| | 
| | 
+ 4 4 
— Ate ‘ 
J 4 _ 5 +4 
4 
| if | 
4 
ry ‘ 


598 . CHEMICAL ENGINEERING PROGRESS, December 1957 (Vo! 53. No 1/2 


| rl it] 
| 


5, illustrate » pol It should be 


noted how the measured temperatur OPERATING PROCEDURE 


icross the layer are 
ree , 1) The drying chamber is cooled to 
blackened stainless steel 30 to—40°C 

(Figures 4 and (2) The product, frozen in pellet form 

he wide te nperature ot 30° C., is filled into trays which are 
suspended in the drying chamber 

3) The drying chomber is evacuated and 

the platen temperature raised to a prop 

erly chosen maximum value. Initially, the 


heat is utilized for the evaporation of 
the 


tan ordi 


the moisture in the product. During 
process the frozen product retains its initial 


temperature 30 Cor less 
e with those 
, . 4) The condenser platens condense the 
obtained wi 2 20 cm. alumi 
- water vopor in the form of ice 
nus ray 6 d 5 rure 
m tra and 9). Figure (5) As complete sublimation of ice is 
how only 10-hr. dura achieved, the temperature product rises 
This represents maximum dehydration as 
for sta: . | far as is possible at this stage of the cycle 
When it reaches a properly chosen ‘con 
ening trol temperature,” the heat input is reduced 


tion, wl 


cycle 


by allowing the platen temperature to 
drop. The product temperature is allowed 
to rise to a predetermined balancing 
temperature equal to the finol tempera 
ture of the platen. The product is retained 
at this temperature over the socalled 
balancing ovt period 

For the purpose of clarity it should be 
stated that a typical freeze drying cycle is 
defined as having a first stage for ice 
bal 


period for final desiccation of 


sublimation and a second stage or 


ancing ovt 
the dry solids. The first stage is that period 
of time when the temperature of the heat 
source exceeds the temperature of the 
material. The second stage is the period 


when the heat source temperature and 


material temperature are the same, plus 
or minus one degree. The residual momture 
content is reduced to a minimum during 


the balancing ovt period 


results of drying in the 20-cm. tray 
Run 


] tire 


Vo. 31-8 which resulted in a stage 


Table 1.—Effect of Tray Size, Construc- 
tion, and Finish on Length of First Stage 
of Drying at a Layer Depth of 16 mm. 
of Frozen SM Pellets 
Length 
Repli of first 
Type of tray cates stage hr 
20 x 20 cm. stainless 
steel, bottom thickness 
mm 
20 20 cm. stainless 
steel, bottom thickness 
1'o mm. Black bottom 
and black shelves 
30 90 cm. aluminum 
bottom thickness I'9 
mm 
30 90 cm. aluminum 
biockened bottom 
thickness mm 
45 90 cm. aluminum 
blackened bottom 
thickness 6 mm 
45 YO cm. aluminum, 
blackened ribbed bot 


tom, thickness 6 mm 


* In two comparative series f runs 
imum material temperature of 20 ¢ 
exceeded These ore indicated, however, be 
ond are 


cause they received like treatment 


therefore comparable 


v Fig. 8 46in. flat and ribbed trays 


Dehumidified sampling room 


Stokes cabinet 
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10. 15. and 25 hr. Figure 9 illustrate 
( content 
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3. product temperatures of +20, +40 to select t condi cycle if increase in 
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§ yiiticant progre has been made for exchange of ions of equal valence, mechanism parameter was de fined and 
in improving the etherney of the but it can be used as an approximation used to correct for internal diffusion 
m tran port ny ot the resin through the where the exe hanye is between ions ot resistance 
loop. It wa hown that the use ol unlike valence. This equilibrium rela The resulting predictions of break- 
> “Te 
i “hydrauhe oscillator” yreatly re tionship is plotted in Figure 4 through curves for fixed beds were 
duces the amount of water necessary Data on equilibrium for many cation presented on a gene ralized plot (see 
for pulsing the resi This oseillatos ystems were given as functions of the Figure 8) 
essentially a valveless pump, with ad degree of cross-linking of the resin Che calculation of the number of 
ustable stroking rate. It hown in Krisch and McGarvey (2) have de transfer units from fixed-bed data 1s 
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reveneration lewe Ore consumption -12 ton/day (80 tons total 
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Stream gal. min g. U,O, liter Remarks 
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ecanatel here Strip wash 0.57 
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respect el I Product 0.60 12.10 
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ire shown to be the significant variable N.S. Shaikhmahmud, and Arcot Ramachandran $4.25 to nonmenibers; $3.25 to members; 84 
Phe problem of radioactivity which re pages. Obtainable from offices of A.I.Ch ” 


ults from the growth of radioactive Mercury was boiled on a_ horizontal New York. 


and November issues of CEP 
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TURBO-MIXER 


for 


SOLVENT 


Whether you are extracting uranium with mixer 
settlers (like Kerr-MeGee and Vitro) or butadiene 


(like ksso Standard or Polymer Corporation) or 


TURBO-MIXNER COLUMN 


‘Turbo-Mixers are designed for maxinum service, 
based on over years of experience and specializa- 


tion in mixer construction. bor des« riptlive mforma- 
a continuous counter-current extraction column 


(like Bakelite), there's a Turbo-Mixer designed 
exactly to meet your needs. 


tion showing how your problems may be solved 
by Turbo-Mixer, write today, 


TURBO-MIXER 


FOR DETAILED INFORMATION AND USEFUL DESIGN DATA, SEND 
FOR THE FOLLOWING BULLETINS: 


TURBO-MIXER DIVISION 
GENERAL AMERICAN 
TRANSPORTATION 
CORPORATION 


Sales offices 380 Madison Avenue, New 
York 17, New York « 
Street, Chicago 9 


Please send me the following Turbo-Mixer Bulletin (s): 
General Turbo-Mixer Bulletin 
RDC Extraction Column Bulletin 

Side Entering Propeller Mixer Bulletin 


General Offices: 135 South LaSalle 
© Offices in all pring 


Absorption & Oxidation Bulletins 


pal cites 
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WHAT'S DOING IN INDUSTRY? 


STEEL AND CHEMICALS—MARRIAGE OF 
CONVENIENCE 


First steel-industry production of 
pure coal chemicals in full swing at 
Jones & Laughlin. 


sroduct lhe 


peta 


Distillation column (height 130 ft.) distills off 
benzene, toluene, and «ylene from coke oven 
by product oil at Jones & Laughlin's Aliquippa 
Pa, plant 


Two-Process Combination 


Full ownership of Rem-Cru Tita- 
nium has been acquired by Crucible 
Steel Co. of America. | 


is eflecter in) ¢ 


Work has now begun on a new mill 
addition and ollie for the 


uperior Lube ¢ Norristown, Pa 


MAMMOTH BORON SOURCE IN PRODUCTION 


Full-scale operations started at U.S. 
Borax & Chemical’s new $20,000,- 
000 open pit mine and refinery at 
Boron, Ca'if. 


meet the deter 


Aerial view of huge new open pit mine and refinery of United States Borax and Chemical Cor 
poration, dedicated November 13. Facilities cover 80-acre site 
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Stainless and Aluminum Construction 
ar useful life of storage structures 


design of structure, fabrication and erection, 


ae for ammonia and derivatives — The handling of special metals, including 


is a specalty—and an art with CB&I. Our 

plants are staffed, experienced and equipped 

to handle special alloys and to fabricate from 
At Sohio Chemical’s $17 million a vanety of cladding materials. Included is 
Hortonclad®, produced by the CB&I high 
strength, vacuum-bonding process. Write our 
use was made of stainless steel and aluminum nearest office for further detail 


ammonia plant, near Lima, Ohio, extensive 


for tanks used to store the highly corrosive 
products of this new petrochemical operation. 

Among other structures, CB&I designed, 
fabricated and erected the two 80-ft. diameter 
by 40-ft. high aluminum tanks shown above, 
built of 54-S Aluminum. They are designea 
to hold 35,000 bbls. each of ammonium nitrate. 


OTHER CBS! STRUCTURES at 
Atlanta © Birmingham © Boston © (Chicago © Cleveland © Detront © Houston lima plant include a foot diam 
New Orleans © New York © Philadelphia © Pittsburgh © Selt Lobe (ity “ JO4ELC solid-stainless tank for nitric acid 
Son Fra Seattle © South Posedene © Tule 
Plants im BIRMINGHAM, (HICAGO, SALT LAME CITY ond GREENVILLE. PA 
REPRESENTATIVES AND LICENSEES 
Australie, Cubo, England, France, Germeny, italy, Jepen, Wetheriends, Scotiend 


storage, 54.5 aluminum drums for ammo 
nium nitrate solution and the four 70.000 


barrel Hortonspheres above 
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INDUSTRIAL NEWS 
You CAN take it with you! 
CELANESE EXPANDS INTO 
ACRYLIC ESTERS 
First use of new B. F. Goodrich 
; acetic acid - formaldehyde process. 
fa Both raw materials are products of 
Celanese’ Bishop, Texas plant. 


Immediate production at Celanese 


Pampa Dexa plant will inclucle 


methyl, ethyl, and butyl acrylates, with 


market for higher esters to be de 


veloped. Fifteen million lb./yr. output 
already in tank car shipments, is ex 

pected to make Celanese a mayor 
ource of this rapidly grov ving family 
ol petro el cal 


Continuous synthesis and purification of 
acrylate esters takes place in these distillation 


towers at new Pampa, Texas, plant of Celanese 


Corp. of America 


Acrvly polymers derived — trot 


icrylate ester are clear, colorl 


Carriage may be altered 
to suit your requirements 


tough, rubbery compounds, were first 
used commercially in leather tinishing 
and a in imterlayer for laminate 

vila They ire now in 


leather, textile, paint, paper, and othe 


i) A complete package unit on wheels that can be industries 
moved from one job to another. 
These Graham PORTOVAC assemblies are eco- Disodium methyl arsonate produc- 
tion facilities are being expanded at 
nomical and efficient—zero maintenance—and low 
in initial cost. ; plant \ new 340.000 building is to 
Wherever you have steam we can give you completed tate 
vacuum. Metallic stearates will be manufac- 
tured in Canada by Witco Chemical 
Co., Ltd \ new plant, southwest of 
Write for details in Bulletin 70-A loronto, will be in production early 
in 1958, says Witco. Used principally 
in the grease, cosmeti plasti rub 
GRAHAM MANUFACTURING CO., INC. al pnt industries, the metal 
415 LEXINGTON AVENUE, NEW YORK 17, N. Y, 
roohng agents, gelling agents 
; Offices in principal cities and Canada cants, and paint flatting agent = 
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A DOZEN REASONS 


PROVED — industry-wide installations 
TEN FRAME SIZES — 2,000 to over 100,000 cfm 
DRIVE-THROUGH — for maximum driver economy, 


simplified installation 


EXTERNAL BEARINGS — cose supported housing 
Saddle type, semi-rigid supports. Precision olign 
ment built-in 

Oil FREE AIR OR GAS — air of gos stream never 
comes in contact with lube oil. No contamination 


DIRTY GASES EASILY HANDLED — R-C units are not 
fussy about o little entrained dirt. Casing drains 
permit quick wash down 


EXTRA-RUGGED CASE — moximum resistance to 
pressure. Freedom from alignment problems 


UP OR DOWN CONNECTIONS — ovailable on all 


cases. Allows greatest piping freedom and economy. 


CENTER LINE CASE SUPPORT - simple to install, no 
support problems with down connected mochines 
FACTORY PACKAGED AND TESTED — compressors 
tested with their own driver, R-C has a modern steam 
plant for test purposes 


PROVED SEALS — interstage and shoft seals to fit 
the application 


SIMPLE TO MAINTAIN — accessible external shoft 
bearings and double thrust bearing. Easy to inspect 
rotor and internal seals. Cases split ot the horizon- 
tol center line 


why ROOTS-CONNERSVILLE 


centrifugal compressors 
are superior for 


processing applications 


Unqualified mechanical dependability which as- 
sures continuous performance on the job under 
difficult operating conditions are inherent char- 
acteristics of Roots-Connersville centrifugals 
They are the ideal choice when down-time can- 
not be tolerated 


Experienced Roots-Connersville engineers 
stand ready to tailor a multi-stage or single 
stage centrifugal compressor to your applica- 
tion. You can count on faster delivery too, due 
to a major expansion in manufacturing facili 
ties. So, call in your nearest Roots representa- 
tive who will gladly give you all the facts. Or 
write for Bulletin 120-B-14. 


won ROOTS-CONNERSVILLE BLOWER 


nities await you at Roots-Connersville 
Address your resume to Professional A DIVISION OF DRESSER INDUSTRIES, INC 


Employment Manager 1257 Indiana Ave., Connersville, Indiana. In Canada—629 Adelaide $1, W., Toronto, Ont 
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WHAT'S DOING IN INDUSTRY? 


MANAGEMENT GROUP COVERS WIDE AGENDA AT WINTER MEETING 


Titanium, tonnage oxygen, industrial safety, new product development 
provided some of the high spots at MCA’s recent New York meeting. 


public Steel 
covered application chet 

Meeting and Winter problems of mining, blast 

hie Manufacturimy open hearth turnace and pneumati 

on, the outsider wa processes ol teelmaking Spence ol 

lunpse of what top A glimpse into the perhaps-not-so no instance 
ment is thinking about distant tuture wa provided W shrug off th iccidental 
tinnic lopies at the Manly, associate director of ORNL by saving ‘the in ce company 


tarting trom thie tandard cor pay here 


al ocke velopment ponent of existine nuclear reactor free lunch. We ive 


of advertising psychol came up with a mvincing tentative by preventing our | 


aesivm bor ! nuclear pt 


automobile Citizenship Is Part of Business 
Titanium, Oxygen 


he (Chemical Indus industrial Safety Businessmet ndividual aid 


John MeCarty, consultant on 


rial of Construction (Compromise 
group relation ( peaking it the panel 


nm pal dustrial safety program, according t 

ticular the panel ( Hanner produc tion manayer Industs 

on oon Reactive Metal moderates Iexplosives Division, Canadian Indu points), should a Willing and eager 

tanle Not vood ol lectromet 1 | tl peal the t lon on to community vod 

equipment i panization ol in Effective Satety reasonable was vhich will contribute 

to the politic il, moral, economic and 
lel 


not onl oul 
ocial objectives needed to make their 


produet price but | ponsibilit Hannes 
communitv a better tk 
cause man ploneermyg fabricator enale a sa plant, and live 
iti] raise i \ parent 
ve pained experience in the working operate 1 mean Oper ! 
bu 


citizen hye 


ol titan pomted out | rad profht plant 


of Rem-Cre operated hould become active in the political 

to wider commercial t thi ancl the ilest is only as dirty as the people permit 
material are Wyandotte, DuPont will be collecting unemployment In 
lennsalt, and Freeport Sulphur, said fits.’ \ company's public relations pro 


Bradford ‘ram depend tor its cece on the 


lo illustrated his talk with hie hological imiplicat or 


behavior well-intormed, well-ac 
ceseription ise histories, and photo alety were emphasized by ¢ : H-int ll-ad 


justed employees who, by their ver 


¢ wtual prece ot equip Dernehl i istant medica cirector 
invely Union All the mechani 


word md attitudes conve 
bout tl ips han 
il proce ipplr thiots of ton of a properam thay any a 


re mereasing at a rapid out in the most minute detail ut (Continued on page 72 


Claimed to be the first high-preci- 

sion computer center in the United 

States, the Manhattan puter (en 

ter will be opened in New York 
Februar 1058 


lnstrun 


\ synthetic rubber pilot plant and 


laboratory, ‘ ‘ t 


One of the world’s largest ethylene plants is now in successful operation at Sweeny Texas, for 
Phillips Chemical. Designed ond constructed by Stone & Webster, the plant has an annual 
capacity of 180 million pounds which can be increased easily to 290 million pounds. Product 
ethylene will flow through a 70- mile pipeline to Phillips’ recently constructed polyethylene plant 


at Pasadena, Texas 


CHEMICAL ENGINEERING PROGRESS, December 1957 


2h top executive ol compan | pace im the tee] dustry wccording the final analvsi the mental re ponses 
3 resents ome 95 per cent of | to D. k. Babcock, consultant to Re of the employee in thinking safely or 
chemical produc tor 
the Jflotel tat 

( het “ly 
ithorded a ive we 
tr 11 
these eritica will 

one-day Ne thing as a 
¥e from new ourselves money 

| ork, 
ind 
more 
t 
nage 
a 
= 
. inalog computer mm mathematical and 

aerated ty the Un in 
ee nerate shia 
Vv N 


BETHLEHEM will design DRYERS 


for YOUR SPECIFIC NEEDS... 


m BATCH DRYERS—:; 


dia. x 16° long Bethlehem THERMOCOIL 
(Coil cast in wall) Batch Dryer. Material 
processed passes thru three stages: The 
feed material is in “soupy” form, as it dries 
it becomes a plastic mass, finally it turns to 
a powder. This three-purpose dryer is an 
excellent example of how Bethlehem’s 
background of engineering helps manu 


facturers cut their equipment costs 


2. CONTINUOUS DRYER — In foreground, being 


assembled is 44” diameter 19° long Continuous Horizontal Dryer. Fabricated 


steel construction utilizing Hastalloy plow type agitators (seen through ports) 
40 HP drive. This dryer is used to dry salt, evolving organic vapor product, on 
a continuous basis. Heat is provided through jacketed body. (In background is 
a Thermocoil dryer representing a repeat order of the batch dryer described 


under |.) 


PAN BATCH DRYER diomete: 


Pon Dr yer of stainless steel construction with « rape d and jacketed tiat 
bottom Agitator provides plowing action to break up and ciuculate material 
Agitation also provides for self discharge through quick opening discharge 


door. Used to dry certain naval store products, rare metals and other ma 


terials handled more economically in a small scale batch « peraton 


RYING PROBLEMS FOR OUR 
RECOMMENDATIONS FOR EQUIPMENT CUSTOM MADE FOR 


YOUN SPECIFIC NEEDS. 


BETHLEHEM FOUNDRY & MACHINE CoO. 


PROCESS EQUIPMENT DIVISION 


BETHLEHEM, PENNSYLVANIA 


| 
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CORROSIVE or 2000° GAS! 


PRAT-DANIEL CAN HANDLE IT FOR YOU 


If your problem is to convey or evacuate erosive, corrosive, 
explosive or high temperature gas, an OUT-OF-CIRCUIT 
PD FAN AND EJECTOR STACK is your answer. Large or 
small gas volume. Can be designed small enough for hoods 
over fuming kettles or for handling huge quantities of gas 
at steel works. Vertical or horizonal flow — any type of 
fume or gas at any temperature. Frequently used to boost 
drafts in existing installations. Get the facts. You may save 
many dollars in maintenance costs. 


CHEMICAL 
PLANTS 


THE FAN HANDLES CLEAN AIR 
ONLY. WILL LAST INDEFINITELY. 


! 


Experience of more than 30 years is behind this effective 
design. Prat-Daniel Corporation engineers’ know-how is 
backed by many installations made in the chemical, steel and 
munitions industries. The units can be constructed of carbon 
steel (brick lined if necessary), stainless, plastic coated or lead 
lined steel, aluminum, or other materials to suit your needs. 
Good furnace design usually calls for a PD ejector type stack. 


Project Engineers 


THE THERMIX CORPORATION 
P. O. BOX 1189-8, GREENWICH, CONN. 
(Offices in 38 Principal Cities) 

Canadian Affiliates: T. C. CHOWN, LTO., Montreal 25, Que. 


Designers and Manufacturers 


PRAT-DANIEL CORP. 


SOUTH NORWALK, CONN. 


POWER DIVISION: Tubular Dust Collectors, Forced Draft Fans, 
Air Preheaters, Induced Draft Fans, Fan Stacks 


THE THERMIX CORP. P. O. Box 1189-8 
Greenwich, Conn. 
Gentlemen: Please send me Prat-Daniel Bulletin A572 


Name: Title: 
Company: 

Street: 

City: 
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Engineering Data .. . 


MATERIALS 


301 Stainless Steel Specificaton Chart 
File-size chart shows chemical analysis re 
quirements for Military, Air Force Navy 
Aeronautical, and Federal specifications 


Peter A. Frasse & Co 


302 Yttrium Oxide Data Sheet. Gives data 


useful for high temperature applications 


such as melting point specif heat, thermal 


expansion. Research Chemicals, Inc 


303 Neopenty! Glycol Data Booklet. Gives 
polymeric plasticizers 
unsaturated polyester 


application including 
polyurethane foams 


resins, monoesters, and as modifier of 
alkyd resins. Eastman Chemical Products, 
Inc. 


304 Epoxication Reaction Procedures. Two 
new procedures for in-situ em xidation reac 
tions with resin catalysts described in new 
bulletin from Becco Chemical Division, Food 


Machinery and Chemical Corp 


305 Antifoam information Sheet. Factual 


information describing properties and ap- 
plications of Hodag Antifoam TBX, specially 
designed for coatings and adhesives. Hodag 


Chemical Corp 


306 Booklet on Superlose and Ramalin 
Brochure from Stein Hall & Co. gives physical 
and chemical properties of the amylose and 


amylopectin fractions of starch 


307 Flexible Teflon Tubing. Bulletins from 


(Continued on page 60 


LARGEST ALL-GLASS BUBBLE CAP 
COLUMN MEETS SPECIAL 
PROCESSING NEEDS 


Sixteen feet high, 232 inches diam., 


and weig! y about | ton, an all-glass but 
ble cap distillation mn has been mar 


factured by Corning Glass Works for use in 


the production of metali silico Glass 
construction was specified by the user t 
meet strict purity requirementt 


Thirteen armored Pyrex brand slindrical 


sections make ip the ylumn Included are 
two end pieces and |! pie with four-inch 
conical pipe f ange onnections Sections 
and plates are placed one atop the other, 
the nit bei g held togett er by tie rod 
construction Teflon envel pe-type gaskets 


are placed between the sections to effect 


the seal. Between the armored sections are 
12 of Corning’s Multiform bubble cap plates 
of Vycor brand glass (96 per cent pure 
silica In the Multiform process, powdered 
glass is slip cast, then fused to make pos 


sible formation of complex shapes Plates 


in the pictured column are some of the 
largest parts ever ade by this process, 
weigh about 65 Ib. each 

Previous glass columns of the same 


diameter have contained as many as six 


glass plates. With the added plates of the 


16-ft. column, there is increased assurance 


of product purity. The giant column is the 


first of two ordered by the user 


For further technical information on this 


and other types of glass chemical process 


ng eq circle number 3427 on Data 


Post Card 


ipment 
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Engineering Data .. . 


MATERIALS 


301 Stainless Steel Chart 


File-size chart shows chemical analysis re 


Specificaton 


quirements for Military, Air Force - Navy 
Aeronautical, and Federal specifications 


Peter A. Frasse & Co 


302 Yttrium Oxide Data Sheet. Gives deta 
useful for high temperature applications 
such as melting point, specific heat, thermal 


expansion. Research Chemicals, Inc 


303 Neopenty! Glycol Data Booklet. Gives 
application including polymeric plasticizers 
polyurethane foams, unsaturated polyester 


resins, monoesters, and as modifier of 


alkyd resins. Eastman Chemical Products, 


Inc 


304 CEpoxication Reaction Procedures. Two 
new procedures for in-situ epoxidation reac 
tions with resin catalysts described in new 
bulletin from Becco Chemical Division, Food 


Machinery and Chemical Corp 


305 Antifoam Information Sheet. Factual 
information describing properties and ap- 
plications of Hodag Antifoam TBX, specially 
designed for coatings and adhesives. Hodag 


Chemical Corp 


306 Booklet on Superlose and Ramalin. 
Brochure from Stein Hall & Co. gives physical 
and chemical properties of the amylose and 


amylopectin fractions of starch. 


307 Flexible Teflon Tubing. Bulletins from 


(Continued on page 60) 


LARGEST ALL-GLASS BUBBLE CAP 
COLUMN MEETS SPECIAL 
PROCESSING NEEDS 


Sixteen feet high, 23/2 inches in diam., 
and weighing about | ton, an all-glass bub 
ble cap distillation column has been manu- 
factured by Corning Glass Works for use in 
the production of metallic silicon Glass 
construction was specified by the user to 
meet str purity requiremer t's 

Thirteen armored Pyrex brand cylindrical 
sections make up the column. Included are 
two end pieces and 11 pieces with four-inch 


Sections 


and plates are placed one atop the other, 


conical pipe flange connections 


the unit being held together by tie rod 
construction. Teflon envelope-type gaskets 
are placed between the sections to effect 
the seal. Between the armored sections are 
12 of Corning’s Multiform bubble cap plates 
of Vycor brand glass (96 per cent pure 
silica). In the Multiform process, powdered 
glass is slip cast, then fused to make pos 
sible formation of complex shapes. Plates 
in the pictured column are some of the 
largest parts ever made by this process, 
weigh about 65 Ib. each 


Previous glass columns of the same 
diameter have contained as many as six 
glass plates. With the added plates of the 
16-ft. column, there is increased assurance 
The giant column is the 


of product purity 


first of two ordered by the user. 

For further technical information on this 
and other types of glass chemical process- 
ing equipmer ? circ le number 362 on Data 


Post Card 


RETRACTABLE SHELL-TYPE FILTER 
CLARIFIES GREEN SODIUM 
ALUMINATE LIQUOR 


Originally developed by the Goslin-Birm 
ingham Mfg. Co. for the Reynolds Metals 
Alumina Plant at Corpus Christi, Texas, a 
2,000 sq.ft 


proved to be entirely satisfactory for clari 


retractable shell filter has 


fying green sodium aluminate ‘liquor Ten 
such units are being installed t y Reynolds 
in their current 


expansion program at 


Corpus Christi, and a total of 45 more have 
been purchased by two other alumina com 
panies 


Continued on page 66) 
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DEVELOPMENTS OF THE MONTH (Cont.) 


364 Tilting Tray Tur- 
bo Dryer. A new de- 
sign for eatremely 
fine, powdery mate- 
riais which cannot 
be tumbled or drop- 
ped without exces 
sive dust losses is 
offered by Wyss- 
mont Co. A rotating 


system of tilting trays 
permits the product 
to slide slowly from 
the upper tray to the next tray below, thus transferring the 
product with @ minimum of entrainment during its downward 
travel through the dryer. The tilting trays are stacked in an- 
nular fashion around the Turbo-Fans which circuiate the drying 
medium gently over the product trays As the stack rotates 
slowly, the individual trays of eact shelf are successively 
caused to tilt gradually as they pass a stationary cam, sliding 
the contents onto the next lower shelt 

Wyssmont is now building a small packaged unit and two 
large field-erected units incorporating the new tilting tray fea- 
ture. Each will serve as a combination dryer and reactor. De 


tails are available fram the manufacturer. Circle number 364 on 
Data Post Card 

Continued on page 57) 


JUST A MOMENT is needed to 
When looking through the front part of the magazine, pull 


learn how to use this insert 


the folder portion of the insert out to the right, and the 


numbers on the post card are convenient for circling 


THEN... 


4 


= 


AS YOU PASS the pull-out page. and it is on the left, fold 
the post card back along the vertical scoring, and once again 


the numbers 4 andy for circling 


| 


‘ 


\ 


Numbers follow «d by letters are for checking your interest in 7 
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DEVELOPMENTS OF THE MONTH 


365 Steel Product and Warehouse 
CRUCIBLE +: Catalog. Crucible Steel Co. of America 

announces the availability of a new 
; 232-page product and warehouse cate- 
log. Designed for purchasing agents 
and steel users, the catalog describes 
over 700 products available from stock 
et warehouses throughout the country 
The book lists 16 categories of special 
purpose steels, including high speed, 
tool, stainless, alloy, and machinery 
available in 16,000 grades and sizes 
Over 20 estimating, conversion, and 
weigit tables are also included. For a copy of the catalog circle 
number 365 on Data Post Card 


366 Booklet on Acrolein and Derivatives. A new 40-pege 
booklet on acrolein and derivatives has just been released by 
Union Carbide Chemicals Co. The first half of the booklet out 
lines the chemistry of acrolein and methacrolein. The second 
half contains properties and uses of 14 acrolein derivatives 
now available The booklet also contains an extensive bibl: 
ography of acrolein chemistry, references to other literature 
supplied by Carbide, and a state 


ment of availability. Acrolein is a sim- . > 


ple, unsaturated aldehyde that reacts 

et both the vinyl group and the car 
bony! group. As an unsaturated corr 
pound, it adds water, alcohols, and 
halogens at the double bond and un 
dergoes Diels-Alder reactions. As ar 
eldehyde, it reacts with alcohols and 
polyols to form unsaturated acetals 
Acrolein and several of its derivatives 
ere available in tank car quantitie 
Methacrolein, available in drum quantities, undergoes many of 
the reactions of acrolein to produce methyl-substituted deriva 
tives. For a copy of the booklet circle number 366 on Data 


Post Card 


367 Mixer Catalog. A new 65-page 
catalog from Philadelphia Gear Works 
permits catalog selection of complete 
paddle and turbine type fluid mixers 
Extensive selection tables are backed 
up by a discussion of the design prin- 
ciples utilized for development of the 
tabulated data Particular attention is 
given to the practical aspects of scale 
up, gas-liquid contacting, promotion of 
reaction, heat transfer, dissolving ac 
tion, dispersion, and crystallization. Many charts are provided 
for easy reference. Circle number 367 on Data Post Card 


BASIC THEORETICAL PAPERS 


in chemical engineering appear quarterly in the A.LChE 
Journal, published by the American Institute of Chemica 


Engineers. For further informatior ircle number 368 or 
Data Post Card 


f tinved on page 6 
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PRODUCTS ADVERTISED IN THIS ISSUE 


1FC Trays for Towers. Correct handling of 
maintenance and replacement needs. Bulle 
tin “Distillation Engineering and Equip- 
ment.” Vulcan Cincinnati, Inc. 


3R Mechanical Packer Bulletin. Describes 
the Vibrox packer, available in sizes for 
packing boxes, drums, barrels weighing 
from 5 to 1,000 Ib. B. F. Gump Co 


4A Demisters & Liquid-tiquid Extractors 
Bulletins from Otto H. York Co. and York 
Process Equipment Corp. on Yorkmesh 
Demisters and York-Scheibel Liquid-Liquid 


Extractors. 


6A Process Equipment. Crystallizers, heat 
ers, evaporators, heat exchangers, mixing 
and blending equipment, processing vessels, 
converters. Struthers Wells Corp 


7A Controlled-Volume Pumps. Bulletin 
from Lapp Insulator Co. gives applications 
flow charts, description, and specifications 
of manually-controlled and auto-pneumatic 
models in various capacities and construc 


tions 


9A Stainless Steel Plate. Details from 
G. O. Carlson, Inc. on 17-4 PH and 17-7 
PH stainless steel plate end plate products 


10L Rupture Discs. Standard rupture 
discs, vacuum supports, plastic linings 
Technical information from Black, Sivalis 


& Bryson, Inc 


Integral Orifice Transmitter. Meas- 
vres and transmits small flows down to 
003 gal/min. with full accuracy and de 


pendability Details from Foxbor Ce 


Mix-Mullers The Simpson Miz Muller 
combines the advantages of batch mixing 
with the adaptability and flexibility of con 
tinuous processing Simpson Mix-Muller 
Division, National Engineering Co 


13A Carbon Electrodes Custom-made 


anodes can help reduce operating costs 


Great Lakes Carbon Corp 


15A Heat Transfer Equipment. Bulletin 
from Allis-Chalmers describes ribbon flight 
dr yers, rotary kilns and dryers, eir-cquench 


ing cox lers rather heat transfer ea pment 


16A Valves. Valves for every flow prob 
y 
lem, in bronze, iror stee and corrosion 


resistant material Wm. Powell Ce 


17A Continuous Centrifuges For high 
capacity removal of solids from slurries 
and suspensions Technical details from 
Sharples Corp. on P-7000 Vertical Super-D 


Canter 


18A Mixers. Unique split-level bow! de 
sigr gives corr plete d persion, shorter 
cycle, lower cost Complete information 
from Read Standard, division of Capitol 


Products Corp 


23A-24A Product Bulletins. US. Industrial 
Chemicals Co. offers bulletins on isosebacic 
acid jiborane, amineboranes, sodium dis 


persi titanium wire cloth, other tech- 


25A Heat Exchangers. Tailor-made ex 
changers in carbon steel, alloy steel, alum- 
inum, nickel non-ferrous alloys Yube 


Consolidated Industries, Inc. 


26A.27A Electrical Systems for Process 
Industries. Quality electric equipment and 


valueble engineering services for efficient 
co-ordinated eiect ystems. General 
Co 


29A Low Temperature Process Equipment 
For separation, purification, or liquefication 
of gases Technical literature from Aijr 


Products, Inc 


30A Rocket Engines. World's first throttle 
able rocket engine is one of @ group of 
Curtiss-Wright powerplants and missiles 


capable of several times the speed of sound 


Leak-Proof Pumps. The Chempump 
combines pump and motor in a single, leak 
proof unit, no shaft seal ng device required 


Details from ¢ hempump Corp 


32L Corrosion-Proof Linings. Bulletin 

United States Gasket Co. gives technical 
data on Kel-F Laminate, a durable, shatter 
proof abrasion-resistant, chemically-inert 
fluorocarbon plas? bonded to a glass 


oth backing 


33A Data on Refractories, Carborundum 
Co. offers bulletin on properties of its Super 
Refractories Consultir g services also avail 


able 


34A Fluid Mixer Catalog. 68 page catelog 
from Philadelphia Gear Works presets 
easy-to-use, comprehensive mechanical de 
sign information permitting catalog selec- 
tion of paddle and turbine type fluid mixers 


35A Chemical Pumps. Complete line of 
single and multi-stage centrifugal pumps in 
horizontal and vertical designs. informa 
tion from Ingersoll-Rand 


36L Corrosion Resistant Plastic Piping 


Technical bulletin from American Hard 
Rubber Ce jives data on Ace Riv f pipe, 
fittings, diaphragm valves in sizes from V2 


to 2 in 


37A Equipment Design and Fabrication 
In all grades of carbon, alloy, and stain 
less steels, nickel, aluminum, special low 
temperature materials Er gineers and 


Fabricators, Inc 


368A Process Pumps. Full information 
available from Aldrich Pump Co. on their 
complete line of pumps for the process in 
dustries 


40A Carbon Monoxide Plants. Air Liquide 
carbon monoxide pr duction plants qguar- 
antee efficiency, economies, and maximum 
purity Complete technical informatior 


from American Air Liquide 


41A_ Industrial Oxygen Plants. Linde Co 


w build and operate oxygen plants near 
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user's plant— mn apital investment on pert 


of consumer 


Batch Weighing Systems. Thayer Scale 


Corp. « flers information on the Autoweight 


on batch weig! g systen 
43A Process Compressors echnical date 
from ingers Rand of omplete line of 
entrifug and recy ating compressors 
standardized or custom-designed 


444A Corrosion Resistant Heat Exchangers 


In stainless, nickel, nickel alloy, «@ num 
bronze carbo many other materials 
Bulletin from Downingtown Iron Works, Ine 


46A Conveying and Dust Removal Sys 


tems. Pneumatic and mechanical conve } 
y ote ash handling systems, Gust remove! 
and classifying systern Technical data from 
Jucts Hartrnar Divisior 


564A Distributors for Packed Columns 


Bulletin from U.S. Stoneware gives details 
on packing support plates, how 1 sta 
when to redistribute, other data seful to 


esigners of packed columns 


47A Turbo-Mixers for Solvent Extraction 


onsulting services based on 40 years of 


experience and spe ialization mined 
truction Turbo Mi «er Divisi peneral 
American Transportation Cory 


O CIRCLE your Data 
Service requests on 
the handy postcard 
on page 56 to 


catalogs, data sheets 
and bulletins on new 
chemical products, 
processes and equip- 
ment. 


49A Storage Tanks. Design of storage and 


other process equipment fabricat nm, af d 
erection Ir ape al ate ess steel 
a ” variety of cladding sterials. De 
tails from Chicago Bridge & tron ¢ 


50L Portable Vacuum Unit Complete 


package unit on wheels can be ed from 
one b 1 another Bulletin from Graham 
Manufacturing Co 


SIA Centrif gal Comoressor Bullet Gives 
deta! stage or sting tage en 


trifugal npressors made by ts ere 


ville Blower 


53A Custom-Built Dryers. ulting serv 
ices and recommendations on batch dryers 
continuous dryers, par batch dryern 
Bethlehem Foundry & Machine ¢ ets 


Equipment Division 


Ejector Type Stacks. Outol 
PD Fan and Ejector Stack is designed to 
convey of evacuate erosive, corrosive 
plosive or hightemperature gas 6 


from Prat Danie wp 


| 
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PRODUCTS ADVERTISED IN THIS ISSUE user's plant—no capital investment on part 
on 


42L Batch Weighing Systems. Thayer Scale 


Trays for Towers. Correct handling of 25A Heat Exchangers. Tailor-made ex 
tenance and replacement needs. Bulle changers in carbon steel, alloy steel, alum- ot 9 
on we m 
Distillation Ergineering end Equip- inum, nickel, non-ferrous alloys Yube veig g ty 
ent.” Vulcan Cincinnati, Inc Consolidated Industries, Inc. 43A Process Compressors. Technical date 
3R Mechanical Packer Bulletin. Describes from Ingersoll-Rand on complete line of 


the Vibrox packer, aveileble in sizes for 26A.27A Electrical Systems for Process centrifugal and reciprocating compressors, 
packing boxes, drums, barrels weighing Industries. Quality electric equipment and standardized or custom-designed 
‘ 4 to 1,000 Ib. 6. F. Gump Co valuable engineering services for efficient, 
co-ordinated electric systems. General Ele 44A Corrosion-Resistant Heat Exchangers 
4A Demisters & Liquidtiquid Extractors 
Wwic Lo In stainless, nickel, nickel alloy, aluminum, 


tins fron, Otte York Co. and York 


bronze, carbon, many other materials 


ess Equipment Corp. on Yorkmesh 
; 29A Low Temperature Process Equipment. Bulletin from Downingtown Iron Works, Inc 
sters and York Scheibel Liquid-Liquid 

For separation, purification, or liquefication 
vtractors 

of gases Technical literature from Aijr 46A Conveying and Dust Removal Sys- 
6A Process Equipment. Crystallizers, heat Products, Inc tems. Pneumatic and mechanical conveying 
ers, evaporators, heat exchangers, mixing systems, ash handling systems, dust removal 
and blending equipment, processing vessels, 320A Rocket Engines. World's first throttle and classifying system Technical data from 

nverters. Struthers Wells Corp able rocket engine is one of a group of Fluor Products Co., Hartmann Divisior 


Curtiss: Wright powerplants and missiles 
capable of several times the speed of sound 564A Distributors for Packed Columns 


Bulletin from U.S. Stoneware gives details 


7A Controlled-Volume Pumps. Bulletin 


from Lapp Insulator Co. gives applications, 


w charts, description, and specifications 


311A Leak-Proof Pumps. The Chempum r king support plates, how to install 
combines pump and motor in a single, leak when to redistribute, other data useful to 
dels in various capacities and construc 
proof unit, no shaft sealing device required designers of packed columns 
tlor 
Details from Chempump Corp 
9A Stainless Steel Plate Details from 47A Turbo-Mixers for Solvent Extraction 
G. O. Carlson, Inc. on 17-4 PH and 17-7 32L Corrosion-Proof Linings. Bulletin fr Consulting services based on 40 years of 
PH stoinless steel plate and plate products United States Gasket Co gives technical experience and specialization in mixed cor 
; data on Kel-F Laminate, a durable, shatter structior Turbo-Mixer Divisio General 
: proof abrasion-resistant, chemically-inert American Transportation Corp 
discs vacuum supports, plastic linings 
fluorocarbon plast bonded to a glass 


Technical information from Black, Sivalis 


cloth bac king 


& Bryson, Inc 


O CIRCLE your Data 


11A_ Integral Orifice Transmitter, Meas 33A Data on Refractories, Carborundum 

res and transmits small flows down to Co. offers bulletin on properties of its Super Service requests on 
19 gal /mir with full accuracy and de Refractories. Consulting services also avail the handy postcard 
dability. Details from Foxboro Ce able 


on page 56 to 


catalogs, data sheets 


Mix-Mullers. The Simpson Miz Muller Fluid Mixer Catalog. 68-page catalog 

combines the advantages of batch mixing from Philadelphia Gear Works presents and bulletins on new 
with the adaptability and flexibility of con easy to-use, comprehensive mechanical de c h em i ca | products, 
tir iS processing Simpson Mix-Muller sign information permitting catalog selec- . 
Division, National Engineering Co tion of paddle and turbine type fluid mixers processes and equip- 

ment. 

139A Carbon Electrodes Custom-made 35A Chemical Pumps. Complete line of 

anodes can help reduce operating costs single and multi-stage centrifugal pumps in 

Great Lakes Carbon Corp horizontal and vertical designs. Informa- 


49A Storage Tanks. Design of storage and 
other process equipment, fabrication, and 


tion from Ingersoll-Rand 


15A Heat Transfer Equipment. Bulletin 


from Allis-Chalmers describes ribbon flight 364 Corrosion-Resistant Plastic Piping. erection. In special alloys, stainiess steel 
dryers, rotary kilns and dryers, air-quench Technical bulletin from American Hard aluminum, variety of cladding materials. De 
ing coolers vYther heat transfer equipment Rubber Co gives data on Ace Riviclor pipe, tails from Ch ago Bridge & lron Co 
firti liaphragm | e 
ngs, diaphragm velves in sizes from Ya 50L Portable Vacuum Unit Complete 


16A Valves. Valves for every flow prob 


1 
o Zin package unit on wheels can be moved from 


le in bronze, iron, steel, and corrosion 
resistant materials. Wm. Powell Co 37A Equipment Design and Fabrication one job to another. Bulletin from Graham 
In all grades of carbon, alloy, and stain- Manufacturing Co 
17A Continuous Centrifuges For high less steels, nickel, aluminum, special low- SIA Centrifugal Compressor Bulletin. Gives 
capacity removal of solids from slurries femperature materials Engineers and details on multi-stage or single-stage cen- 
pensions Techy al details from Fabricators, Inc. trifugal compressors mode t y 
Corp. on P-7000 Vertical Super-D 
ville Blower 
Canter 38A Process Pumps. full information 
available from Aldrich Pump Co. on their 53A Custom-Built Dryers. Consulting serv- 
18A Mixers. Unique splitlevel bowl de complete line of pumps for the process in- ices and recommendations on batch dryers, 
sig gives complete dispersion, shorter dustries. continuous dryers, par batch dryers 
cycle, lower cost Complete information Bethlehem Foundry & Machine Co., Process 
{ Read Standard, division of Capitol 40A Carbon Monoxide Plants. Air Liquide Equipment Division. 
Products Corp carbon monoxide production plants guar- 
j Out-of -C t 
antee efficienc y, economies, and maximum 54A Ejector Type Stacks. Dut-of Circui 
234-244 Product Bulletins. US. Industrial purity Complete technical information PD Fan and Ejector Stack is designed to 
he sis Co. offers bulletins on lsosebacic American Air Liquide convey or evacuate erosive, corrosive, ex 
vod iborane, amineboranes, sodium dis plosive, or high-temperature gas. Bulletin 
pe titanium wire cloth, other tech- 41A_ Industrial Oxygen Plants. Linde Co. from Prat-Daniel Corp. 


will build and operate oxygen plants near (Continued on page 62 
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P-K Heat Exchangers 

give Coats & Clark 

accurate temperature control 
of processing and refrigeration 


Coats and Clark is well known 
throughout the textile industry for 
their outstanding mercerizing, dye- 
ing, and bleaching processes in their 
7% million dollar thread mill in Toc- 
coa, Ga. Accurate temperature con- 
trol in these processes which convert 
gray thread to finished thread is 
most important .. . and is assured 
by the use of several P-K heat 
exchangers. In addition, P-K heat 
exchangers are also used in Coats & 
Clark's refrigerating system to con- 
dense refrigerant and to cool water. 


Patterson 


Chemicel and 


Heat Exchangers © Converters « Storage Water Heaters « Condensers 


A special P-K heat exchanger of 
nickel construction is used for cool- 
ing caustic, diluted from 73% concen- 
tration to 50%. The dilution increases 
the caustic temperature to 240°F 
and the nickel exchanger cools it 
down to 110°F 

Three more P-K exchangers are 
used in the refrigeration system of 
the plant. One, a chiller measuring 
24” x 184” with a capacity of 246 
gpm, is used for office air condi- 
tioning; a second chiller, measuring 
12%” x 148” with a capacity of 24 


Kelley 


Process Division 


© Storage Chiller 


Oil Heaters and All Types of Heat Transfer Equipment 
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which is subse- 
quently used in the processing oper- 
ation to 45-50F; the third exchanger 
a shell 
and tube exchanger, 14” x 152”, it has 
a capacity of 1,851,000 btu per hour 

No downtime has ever had t 


gpm, chills water 


serves as a freon condenser 


be 
charged to heat exe hanger trouble 
and no maintenance other than rou 
tine inspection has been required 
All of the heat exchanger equipment 
complies with the ASME unified 
pressure vessel code 

Dependable, trouble-free installa- 
tions like these are the reasons why 
more and more processors and engi 
neers are turning to P-K for their 
exchanger needs. P-K invites your 
inquiries about the design and fabri 
Write 
phone, or visit the Patterson-Kelley 
Co., Inc., 1712 Warren Street, East 
Stroudsburg, Pa 


cating of heat exchangers 


See 
|* 
4 
noted condensate before it goes to waste 
= 
12) 59 


Engineering Data © Engineering Data ¢@ Engineering Data 


MATERIALS 


(Continued from page 55) 


Pennsylvania Fluorocarbon Co. give com 
plete data on properties, including tensile 
strength, chemical resistance, upper service 


temperature, heat aging, etc 


306 New Gasket Material. Brochure from 
Metal Textile Corp. describes use of Metex 
Tray Seal to reduce leakage across frac 
tionating trays 

309 Brochure on Sulfonates. |2-page bul 
letin describes origin and manufacture of 
petroleum sulfonates, details behavior, func 
tional properties, and applications. L. Son 
neborn Sons, Ine 

310 Silicone Rubber Bulletin, Describes 
electrical insulating advantages of Silastic, 
new Dow Corning silicone rubber. Special 
section on use of room temperature vulcan 
izing. Dow Corning Corp 

311) Primary Amy! Acetate. Properties, 
specifications, applications, in new technical 
bulletin from Union Carbide Chemicals Co 
Includes data on water extractions and on 


performance in lacquers 


312 Tubing Steels Stress Rupture Data 
4-page folder from Babcock & Wilcox gives 
results of stress rupture tests on fourteen 
different steels at temperatures from 850 
through 1,800° F 

314 Stainless Steel Catalog. Sharon Stee! 
Corp. offers illustrated 32 page catalog with 
description, chemical composition, strength 
factors, physical properties, typical applica 
tions for wide range of stainless steels, in 
cluding the 200, 300, and 400 series 


315 Bulletin on Thioglycolic Acid. 20 


page catalog trom Evans Chemetics, In 


titled “Properties, Reactions, and Uses of 
Thioglycolic Acid 


316 Citraconic Anhydride. Technical date 
and samples available from Chas. Pfizer & 
Co. Shows promise in curing epoxy resins, 
preparing polyester resins, serving as chem- 
ical intermediate 


317 Technical Brochure on Genthane-S. 
20-page booklet on Genthane-S, General 
Tire & Rubber Co.'s new polyurethane 
elastomer. Details of physical properties 
and characteristics under various conditions 


318 Plastics Catalog and Price List. Kauf 
man Glass Co. offers 62-page catalog and 
price list on sheets, rods, tubes in wide 
variety of plastic materials 


319 Metallic Media for Solids-Liquid Sepa- 
ration. Bulletin from Multi-Metal Wire Cloth 
Co. describes line of wire cloth, filter cloth, 
perforated metal sheets 


320 Filter Aid Data Sheet. Gives technical 
details on Tenn-Flo sterile filter powders for 
industrial clarifications ranging from edible 
oils and sugar syrups to gums and varnishes 
Tennessee Products & Chemical Corp 


321 Prestressed Concrete Cylinder Pipe 
In sizes from 16 to 84 in. for pressures 
from 50 to 300 Ib./sqin. High resistance 
to corrosive tuberculation Bulletin from 


Gifford-Hill American Co 


322 High Temperature Insulation. Bulletin 
from H. |. Thompson Fiber Glass Co. con- 
tains comparison chart on fibrous high 


temperature insulation, other selection data 


323 Pressure Tubes. Corrosion data, prop 
erties specific ations on line of pressure 
tubing in carbon and stainless steel for the 
process industries. Bulletin from Republic 
Steel Corp., Steel and Tubes Division 


324 Filter Cloth Catalog. Chemical resist 
ance, corrosion resistance, abrasion resist 
ance, available yarn forms for filter cloth 
in Nylon, Vincel, Orlon, Dynel, Teflon, Saran, 


DEVELOPMENTS 
OF THE MONTH (Cont.) 


369 Teflon Clipper Seals. Chempac Teflon 
Clipper seals, now being marketed by 
Johns-Manville Corp., are claimed to assure 
positive sealing in the presence of and in 
contact with active solvents and corrosives 
They are said to have successfully contained 
oils with varying aniline points and to have 
proved effective against such widely diverse 
fluids as rocket engine fuel, perchlorethy! 
ene, insecticides, and various refrigerants 

The body of the new seal is made en 
tirely of Teflon and is encased in stainless 
steel or other corrosion-resistant alloy. The 
seal lip is actuated by a spring also made 
of stainless alloy 

A bulletin covering these and other seal 
ing materials is available from the manufac- 
turer. Circle number 369 on Data Post Card 


(Continued on page 62) 


cotton, glass, polyethylene, special filter 
papers. National Filter Media Corp 


325 Isocinchomeronic Acid. Suggested at 
intermediate in preparation of pharma 
ceuticals, insecticides, polymers, and dye- 
stuffs. Smail samples available without 
charge. Ansul Chemical Co 


326 Organic and inorganic Chemicals 
Properties, typical applications of more than 
one hundred inorganic and organic chem 
icals described in new catalog from Penn 
salt Chemicals Corp., Industrial Division 


327 Three Bulletins on Guar Gum. Prop 
erties, uses, applications of guar gum in 
chemical processing, pulp and paper, and 
mineral dressing industries. General Mills, 
Inc. 


328 Low Temperature Plasticizers. Tech- 
nical bulletin from Emery Industries, Inc 
gives details of Plastolein 9078 LT, new low 
cost plasticizer for vinyls. 


329 Anhydrous Ammonia Bulletin. Speci 
fications, typical analysis, applications of 
anhydrous ammonia covered in 11-page bul 
letin from Henry Bower Chemical Manu 
facturing Co. 


330 Vinyl Plastisol Bulletin. 28-page bro- 
chure from Monsanto Chemical Co. gives 
full technical details on preparation and 


processing of viny! plastisols 


331 Data on Beryllium Oxide. Physical 
and mechanical properties, typical analyses 
of “Berylco” beryllium oxide contained in 


8-page folder from Beryllium Corp. 


332 Suspension Process fo PVC Resins 
Brochure from Scientific Design Co. gives 
details of their suspension process for 
manufacture of PVC resins 


333 Sheet Packings. 8-page bulletin from 
Crane Packing Co. gives detailed specifica- 
tions, engineering, application, and testing 
data on complete line of industrial sheet 
packings. 


334 Aluminum Design Guide. Technical 
booklet from Reynolds Metals Co. serves 
as basic guide on design, fabrication, and 
application of aluminum tanks and proc- 


essing vesse!s 


335 Corrosion- Resistant Plastic Pipe. Catea- 
log from Fibercast Corp. describes new 
pipe constructed of centrifugally cast ther 
mostat reinforced epoxy resins with mu! 
tiple layers of seamless braided glass fibers 


336 Calcium Carbonates in Neoprenes. 
ll-patje techincal bulletin “Diamond Pre- 
cipitated Calcium Carbonates in Neoprenes.” 
Many tables and charts. Diamond Alkali 
Co., Silicate, Detergent, Calcium Division 


337 Methyl Butanol Derivatives. Technica! 
bulletins from Air Reduction Chemical Co. 
describe properties, uses of methyl! butanol 
and methyl hydroxy butanone. Samples 


also available 


338 Sodiv.: Hydride Data. Physica! prop 
erties, chemical properties, organic reac- 
tions, handling and storage procedures, sug 
gested uses of sodium hydride. Technical 


bulletin from Callery Chemical Co. 
(Continued on page 62) 
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If you never heard of a CONVACTOR, do not be surprised. 


It is an entirely new design of special condensing tower / 


which offers important advantages in some processes. 

In the refining of edible oils it recovers fatty acids, most of | 
which were formerly waste. It offers the additional advan- | 
tage of totally eliminating stream pollution from this 

source or the expense of cleaning cooling towers which | 
collect such deposits. It has similar application in fatty acid 

stills, some other types of distillation processes, dryers, 

and other large vacuum processing units. 

The CONVACTOR is a combination of two condensers and 

a vacuum cooling chamber. One condenser is of conven- 

tional barometric design, the other a highly improved 

condenser working on the jet principle. The latter con- 

denses the vapor from the process and discharges directly 

into the vacuum cooling compartment where the heat of 

condensation is immediately removed. The cold water is 

then recirculated through the same jet condenser. The 

flashed vapor from the cooling operation is condensed in 

a conventional barometric condenser using water from a 

river, cooling tower or other industrial source. Periodic 

blow-down or continuous bleed-off from the flash chamber 

permits recovery. Several large industrial installations have 

been mode. 

It is significant that this new contribution to vacuum equip- 

ment should come the year we are celebrating our Fortieth 

Anniversary. 


Crit VaACcCTORS 


Cr ll-Rey | 


Main Office: 751 Central Avenue, Westfield, N. J 
New York Office: 17 John Street, N.Y. 38, N.Y. 


“STEAM JET EVACTORS * AQUA VACTORS * FUME SCRUBBERS * SPECIAL JET APPA 
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MATERIALS 


(Continued from page 60 


339 Polyethylene Film Report. Compre 
hensive report from U. S. Industrial Chem 
icals Co. titled “Heat Seal Characteristics 
of Polyethylene Film.’ Complete technical 


data, 40 charts 


373 Facts on Zirconium. Established and 
potential applications, corrosion data, physi 
cal properties methods of fabrication 


Booklet from Columbia National Corp 


SERVICES 


340 Engineering and Design Services. Al! 
states Design and Development Co. offers 


bulletin de scribing their services including 
consulting engineering data processing 


and electronic computer service 


341 Production Facilities, Foundry work 
metal working, metal fat shor 
spection services Bulletir from Troy Er 


gine & Machine Co 


342 Glycerine from Molasses & page 


brochure from Scientific Design de 
scribes new fermentatior proce 
sheets, feed stocks, products, including by 
products (ethane mid acetaldehyde 


EQUIPMENT 


343 Flexible Shaft Bulletin Bas: tect 
mcal information nd « a 

line of flexible shafts f 

power drive ond 

l4 pages. 5S. White lost D 
344 Vacuum Pumps, Gas Boosters, Air 
Motors. 16 pave yt 

Inc. gives ! 


ities, performance 


345 Indicating and Controlling Meters 
Bulletin from Hays ¢ 
tails of their Veriflow nd 


controls 


346 Pump Brochure fechinical Data Br 
chure from Allen Sherman Hoff Pump | 
gives monographs and charts for sel } 
proper sizes and types of pumps 


347 Sintered Micron Filters. Hoke, | 


offers complete range of filte els 
of either sintered bronze or 316 sta 
steel. Additional technical data from ma 
facturer 


348 Case Histories on Meters. Bulletin 


from Neptur e Meter Cx contains 12 page 
of cost saving metering inf nation melud 
ing a number of actual case histories 


349 Process Equipment Fabrication. Pro 


cessing and laboratory essel plat and 
frame filter presses, flush bottom valves 
etc. Catalog from Star Tank & Filter Corp 


350 Heavy-Duty Rotary Pump. few operat 
ing parts, operates at pressures to 500 
Ib. /sq.in In capacities to 25 gai./min 


Technical data from Worthington Corp 


O CIRCLE your Data 
Service requests on 
the handy postcard 
on page 56 to 


GET up-to-the-minute 
catalogs, data sheets 
and bulletins on new 
chemical products, 
processes and equip- 
ment. 


DEVELOPMENTS 
OF THE MONTH (Cont.) 


370 Mono-Column Packaged Demineralizer. 
Penfield Manufacturing Co. offers a new 
' no mn demineralizer featuring cast 


ic columns for both carbon filter col- 


and ion exchange column The unit 
juces up to 100 gal./hr. of ultrapure 
ess than Ya pper tasteless and odor 
free water. The Plexiglas columns enable 


the operator to see the action in both col 


urons at all times. Exchange capacity of the 


resin charge is 18,000 grains. The unit's 

verall dimensions ere 15 ¥ 15 B86 in 
All piping, valves, screens, end eductors are 
100% non-corrosiv either red brass or 
Uscolite plastic construction 


Controls for tully automatic operation, in 

ding signalling when purity fails below a 
pre-set standard, of automatic accomplish 
ment of a con plete regeneration cy le on 
the turn of a single switch, are optional 
equipment. Further information on this and 
other packaged units in capacities up to 
5 000 gal ir, may be obtained by circling 


number 370 on Data Post Card 


Continued on page 64) 


351 Well Water Systems. Pumps, drilling, 
allied services and equipment. Booklets 
from Layne & Bowler, Inc., Memphis, Tenn 


352 Electromagnetic Flow Meters. Bulletin 
from Nuclear Corp. of America describes 
operating principles, gives specifications of 
their “Magnaflow” straight-thru flow meters 


353 Automatic Proportioning System. The 
Potter Ratiometer Model RI! can maintain 
pre-set flow ratios despite changing flow 
rates. Data sheet from Potter Aeronautical 


Corp 


354 Diaphragm Compressor. No contami 
nation of gas. No lubricated moving parts 
in the gas side. Designed for handling 
corrosive, oxidizing, toxic, or inflammable 
gases. Data sheet from Pressure Products 
Industries, Inc 


355 PVC Pipe Fittings and Flanges. Builetin 
from Albert Pipe Supply gives chemical 
properties, fabrication methods, processing 
advantages 


356 Lox Transporter. Liquid oxygen and 
nitrogen transporter with self-contained 
hydraulic unit for quick loading and un- 
loading. In sizes to 2,500 gal. capacity 
Details from Hofman Laboratories 


357 Graphite Heat Exchangers. 77 com 
binations of standard units cover renge 
from 17.7 to 3,585 sq. ft. of heat transfer 
surface. Catalog section from National 


Carbon Co 


358 Magnetic Liquid Level Gauge. For use 
where dangerous fire or explosion hazards 
exist. For pressures to 2,500 Ib./sqin. at 
600° F. Complete details from Jerguson 
Gage & Valve Co 


359 Micro Flow Rate Pump. Lapp Microflo 
Pulsafeeder Model LD is 4 duplex pump for 
pumping two liquids in equal volume or at 
any given ratio. Bulletin from Lapp Insu- 


lator Co 


360 Stainless Steel Filter Catalog. |2-page 
catalog with characteristics, application data, 
specifications on porous sintered stainless 
steel filters. Selection chart and filtration 


data tables. Cuno Engineering Corp 


361 Belt Weigher. Available in several 
sizes, covering range from 1 oz. to 100 Ib 
Speeds up to 15 discharges/min. Technical 
data from Glengarry Processes, Inc 


PRODUCTS ADVERTISED IN 
THIS ISSUE (Cont.) 


(Continued from page 58) 


5S9A Heat Exchangers. Patterson-Kelley ex 
changers assure accurate temperature con 
trol of processing and refrigeration. Tech 


nical literature 


61A Special Condensing Tower. The Con 
vactor, developed by Croll-Reynolds Co., is 
an entirely new design of special condens- 
ing tower, offering important advantages in 
many chemical eng neering processes 


63A Drying Service. Proctor & Schwartz, 
Inc. supervision ensures a dryer which will 


exactly fit your process needs 


(Continued on page 64) 
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series about 
“PROCTOR SERVICES 
r your new products 


Sales Manager 
Process Industries Sales 


No. 6: final design and 
fabrication of your dryer 


Thus far we have discussed the many details which lead to a 


/ firm proposal for your Proctor dryer. Let us now consider more of 
j the advant*as of dealing with Proctor as your dryer goes into final 
y design and faorication. The complete job of product enginecring 


begins with a thorough review of all process and test data. This is 
further insurance that your dryer will exactly fit your needs, 
From here on, changes will be few. Opportunities for economy 


often arise as design progresses; deliveries of critical materials 


sometimes force changes; finalizing of dimensions may mean modihi- 


7 cations. All such adjustments are always thoroughly discussed 
| ; with ithe customer. 
/ Early preparation for shop fabricauon runs concurrently with 
| “| final design. Bills of materials are prepared, stores are checked, 
| f long delivery material is ordered, shop schedules are prepared, even 
the details of transportation for the finished dryer are worked out 
in advance. 
As a result, when actual fabrication begins, there are no delays 
Work moves smoothly and quickly through the shop, guided by 
experienced supervisors and built by expert craftsmen, using the / 
finest tools and equipment. y 
Through the efficiency of the Proctor staff, the first portion of } 
the guaranteed performance is achieved —delivery on schedule. - 
There are real advantages in dealing with Proctor. 
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PRODUCTS ADVERTISED IN THIS ISSUE (Cont.) 


(Continued from page 62) 


65A Automatic Classifier Operation. Lotes! 
development in wet cyclone classifiers is an 
automatic control arrangement that does not 
require instrumentation. Information from 


Dorr Oliver, Stamford, Conn. 


67A Heat Exchangers. MW. Kellogg en 
gineers and fabricates heat exchangers to 


special as well as to standard specifications 


69A Design and Construction Services 
Project analysis, process development and 
design, economic studies, engineering, pro 
curement construction for the metallurgical 
chemical, petrochemical, and oil refining in 


dustries. Catalytic Construction Co 


Filter Press Catalog Specifications, 
other technical data on complete line of 


filter presses made by D. R. Sperry & Co 


71A Isotherm Compressors. for large 
volumes of oilfree air—5,000 std. 
ft./min. and up, at pressures from 100 to 
300 \b./sq. in. abs. Technical details from 


Brown Boveri Corp 


72L Thermo-Compression Process. Provides 
economy and efficiency in evaporation proc 


from Elliot Co 


esses. Information available 


73A Pilot Plant Heat Transfer Units. High 
(ale of heat transfer pressures to 500 
ib /sq.in., temperatures to 750° F. Bulletin 
from Girdler Co. describes the Votator unit 


for laboratory or pilot plant 


75A Design and Construction Services 
Brochure from Southwestern Engineering Co 
describes its facilities for design and erec 


tion of refineries or petrochemical plants 


76 Wire Cloth Catalog. Describes line of 
industrial wire cloth in bulk or fabricated 
parts. Nine weaves, from the finest to the 
coarsest, in any metal or alloy Cambridge 


Wire Cloth Co 


77A Compacting Process. Precise control 
of particle size, density, and solubility fac 
tors assured with the Allis-Chalmers com 


pacting process. Bulletin 


Air-conditioning Systems Bulletins 
from Niagara Blower Co. give details of its 
conmtrolled-humidity method using Hygrol 


moisture absorbent liquid 


79A Engineering Services. Every project 
of the Badger Manufacturing Co. is headed 
from start to finish by a “key man” who is 


always a Badger principal 


60L Free Tantalum Test Kit. Corrosion test 
kit, available without charge to research 
technicians, contains both tantalum sheet 
and wire Fansteel Metallurgical Corp 
Chemical Equipment Division 


BIA Filter Equipment. Consulting services 
available from Eimco Corp. on all types of 


filter equipment and accessories 


83A Date on Molecular Sieve Adsorbents 


Technical literature from Linde Co. describes 


properties and performance characier'stics 
of Molecular Sieve adsorbents 


B4TL Scale Feeder Bulletin. Describes the 
Merchen scale feeder, available with feed 
rates from 3 to 3,000 |b./min. Wallace & 


Tiernan, Inc 


84BL Trichloromelamine. An effective yet 
stable germicide with minimum of 89% 
available chlorine. Bulletin and samples 
available from Wallace & Tiernan, Inc. 


85A CorrosionResistant Valves. Bronze, 
acid-resisting bronze, WNi-resist, stainless 
steel, nickel, Monel, Hastelloy, Durimet, rub 
ber-lined. Details from DeZurik Corp 


DEVELOPMENTS 
OF THE MONTH (Cont.) 


371 New Feeder for Concentrated Slurries. 
A complete packaged unit offered by 
Wallace & Tiernan consists of a slurry reser- 
voir, pumping unit, integral ai compressor 
for slurry agitation, and an electric motor 


with belt drive, all mounted in a free 


standing pedestal 


The concemrated slurry flows from the 
reservoir into a metering chamber. The 
metering chamber is connected directly to 
the reservoir, eliminating suction lines which 
might be subject to clogging. Flushing 
liquid under pressure flows through the 
feed chamber, dilutes the slurry, and flushes 
it to the point of application. Feed rate is 
from 0.33 to 1.66 gal. of concentrat d 
slurry/hr 

The unit will handle slurries against posi 
tive pressures up to 40 Ib./sq.in. and nega 
tive pressures down to 20 in. Hg. Air agi 
tation in the 30 gal. capacity reservoir 
eliminates mechanical mixers. For technical 
literature on the new slurry feeder, circle 
number 371 on Data Post Card 


(Continued on page 66) 
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86L Filter Papers. Eaton-Dikeman Co. will 
furnish samples for test runs without obli- 
gation. 


87A Expension Joints. Corruflex expansion 
joints are packless, require no maintenance. 
Sizes 3 to 54 in., temperatures to 1,600° F., 
pressures to 300 |b./sq.in. Adsco Division, 
Yuba Consolidated Industries, Inc. 


88L Heating and Cooling Coils. Aecrofin 
Smooth-Fin coils offer greater heat transfer, 
lower airway resistence. Bulletin from 
Aerofin Corp. 


89A Glassed-Steel Processing Equipment. 
Bulletin from Pfaudier Co. gives detailed in- 
structions for the installation of glassed 
steel reactors. 


91A Data on Special Purpose Steels. 44- 
page booklet from Crucible Steel Co. of 
America: “Making the Most of Stainless 
Steels in the Chemical Process Industries.” 


92L Closed-Circuit Drying Systems. Turbo- 
Dryer closed-circuit systems are available 
in range of sizes from packaged pilot plants 
to units with evaporative capacities in ex- 
cess of 20,000 Ib./hr. Wyssmont Co., Inc. 


93R Data on Viscometers. Bulletin from 
Brookfield Enginering Laboratories gives 
technical details on the Brookfield 8-speed 


viscometer. 


94L Silicone Coatings. Midland Industrial 
Finishes Co. offers data on Sicon silicone 
coatings for high temperature resistance 


95R Fully-Automated Centrifugal. The 
Fletcher Tornado, bottom-discharge, tri- 
point centrifugal, assures fully-automatic, 
24-hour production Information from 


Fletcher Works, Inc. 


96L Laboratory Reaction Flasks. Al! heads 
interchangeable with all bottoms, in 
capacities from 1 to 72 liters. Ace Glass, 


Inc 


97A Nitrogen Generator Booklet. Describes 
complete nitrogen generation systems which 
can use wide range of fuels such as na 
tural gas, LPG, hydrogen, and light fuel oils 
Gas Atmospheres, Inc 


98% Tray Dryers. From one tray to dozens, 
from small table or lab models to huge, 
multi-stacked, multi-tray jobs. Details from 
C. G. Sargent’s Sons Corp. 


99A Carbon and Graphite Products. Tech- 
nical data from National Carbon Co. on 
carbon and graphite structures, “Karbate” 
heat transfer systems, from U.S. Stoneware 
on “intalox” saddle packing now available 


in carbon 


100L Water Purification Equipment. Bulle- 
tin from Barnstead Still & Demineralizer 
Co. describes equipment for the produc- 
tion of purest water by demineralization, 
distillation, and submicron filtration 


100BR Miniature Gasket Thermocouples. 
Choice of three temperature ranges covers 
minus 300 to plus 1,200° F. Calibrations in- 
clude either copperconstantan or iron- 
constantan. Bulletin from Thermo Electric 
Co 

(Continued on page 66) 
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aaa Automatic 
Control of DorrClone 


Classifier Operation... 
Without Instrumentation! 


Abowe of “Sig on one unit 


the DorrClone m which 


left gene vee 


feels were tu 


merged using either a saucer device or manifold. 

Here are some typical operating results from 
DorrClone Classifiers in the field equipped with 
Saucer controls. These units are desliming phos- 
phate rock at one of the mines in the Florida 
Pebble Phosphate Field. Successive tests were 
made at five-day intervals. Note the uniformity 
of separation despite the wide variation in feed 


Latest development in wet cyclone classifiers is 
an automatic control arrangement that does not 
require instrumentation. Named the “‘Siphontrol”’ 
underflow control, this new device maintains a 
reasonably constant underflow density from vary- 
ing feed solids. Basically it consists of a tail piece 
extending below the apex valve of the cyclone 
discharging into a ‘Saucer’ clamped on to this 


tail piece. The overflow pipe discharge is also sub- composition 

Equipment — Seven 24” dia. DorrClone Classifiers Control — ‘Saucer’ Underfiow Density Controller 

Test No 1 2 5 | a 
feed O'flow U'flow feed Oflow | Uflow feed Oflow | flow teed O flow U flow 

Total TPH Solids 12 4614 | 439 325 212) | 16 4 | | 648 

TPH + 150 mesh 4429 4490 135 104 2 202 3 | 2116 1484 69 6157 715 

TPH — 150 mesh 158.3 | 144.0 1304 | 1215 98 129.7 | | 120 | 146 | 1604 3.0 1435 

Efficiency 

+150 mesh recovered 97.1% | 

150 mesh eliminated , | 


Tonnages are timed samples and are well within accuracy of method of 


For more information on this new development in wet cyclone techniques, 
write Dorr-Oliver Inc., Stamford, Connecticut 


ORR- DorrClone and 
Siphontrol are 


trade marks of 
Dorr-Oliver inc. 
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PRODUCTS ADVERTISED IN THIS ISSUE (Cont.) 


(Continued from page 64) 


1O1BL 
all workable metais 
from Metallo Gasket Co 


Metallic Raschig Rings. Available in 
Complete information 


101R Nickel Alloy Fabrication. Design, de 
velopment, fabrication of tanks, piping, 
pressure vessels, bubble towers, special 


equipment. Misco Fabricators, Inc 


103A Sulfur. Production of chemicals used 
for fluoridation of drinking water requires 
compound sulfuric acid 


use of a sulfur 


Texas Gulf Sulphur Co 


DEVELOPMENTS 
OF THE MONTH (Cont.) 


372 «Pilot Plant Dryer 


gap between the laboratory and the pro 


Designed to fill the 


duction line, a new dryer developed by 
©. G. Sargent’s Sons Corp. also has suffi 
cient capacity for seasonal or auxiliary pro 
duction work it can be made with any 
number of sections and is so designed that 
completely equipped 


additional sections, 


with fan, motor, heating coils, and con 


may be installed easily and qui kly 


veyor 

on location Sections may be temperature 
and moisture zoned separately The unit is 
available in aluminum, stainless steel, or 


other materials as required. It is made in 
two sizes, the smallest of which is only 4 ft 
high and 3 ft. 9 in 


wide Technical details 


circling number 372 


can be obtained by 


on Data Post Card 


1044 Vacuum Dryer Bulletin. Folder from 
Paul O. Abbe, Inc 


tails of the Rota-Cone vacuum dryer 


describes technic al de 


105A Water-lubricated Turbine Pump 
Technical details from Fairbanks-Morse on 
new f M 


supply, air conditioning 


Pomona pump for raw water 
refrigeration, cool 
ing towers, sump pumping, dewatering 

1064 pH Control Equipment Free hand 
book from W. A. Taylor and Co “Modern 


pH and Chlorine Control.” 


66 @ 


106BR Heat Exchange and Process Equip 


ment Condensers evaporators, kettles, 


mixers, agitators, reactors, pressure vessels 
heat exchangers. Manning & Lewis Engineer- 


ing Co 


107BL Heatless Desiccant Air Dryers. Com 
plete line of electric or steam regeneration 
dryers automatic, sem automatic, or man- 
ual operation. Operating pressures to 5,000 
Ib./sq. in. Information from Kahn and Co 
107R Fused Silica Laboratory Ware Chem 
ical purity, high resistance to heat shock, 
Bulletin from 


Quartz Co 


good electrical resistivity 


Thermal American Fused 


describes line of Vitreosil ware 


108L Self-Cleaning Heat Exchanger. Elim- 
inates need to stop processing for cleaning 
purposes. Bulletin on Paracoil exchangers 


from Davis Engineering Corp 


109A Dryers, Coolers, Calciners, Kilns 
Individual units or complete systems includ 
ing all materials handling, processing, and 
storage facilities. Bulletin from C. O. Bart- 


lett & Snow Co 


Brochure from 


technical ad- 


112A Clarifier Bulletin. 
Centrico, Ine describes 
vantages of the KG clarifier with six-cham 


ber bowl design 


116BL Chemical Process Control Analyzers. 
Improved analyzers for air, nitrogen, and 
argon purification, chlorine, hydrogen, and 


ammonia production. Thermco Laboratories 


1168R All-Plastic Gate Valve. Combines 
no-pressure drop construction of gate valve 
feature of 


with throttling flow-control 


valve. Catalog from Vanton Pump 


globe 


and Eouvipment Corp 


117B Electric Bulk Materials Distributor 
New HAS electric distributor can be fitted 
Hayes & Stoiz In- 


with 5 to 20 openings 
dustrial Manufacturing Co 


Fluid-Jet Grinding Equipment. Sturte 
vant Micronizers are available in capacities 
from V2 Ib./hr. to 4,000 Ib./hr 
details from Sturtevant Mill Co 


Technical 


120L Centrifugally-Cast Pipe. 


resist corrosion and high temperature 


Alloyed to 
Data 
from Duraloy Co. on Duraspun centrifug 


ally cast pipe 


Engineering and Construction Serv- 
ices. A single responsibility contract can be 
the key to a successful construction project 


J. F. Pritchard & Co 


12284 Welded Aluminum Tanks. For stor- 
age, pressure vessels, and processing equip 
ment, built to ASME Code specifications. R 
D. Cole Manufacturing Co 


122BR Spray Nozzle Catalog. Reference 
data on thousands of standard and special 
spray nozzies for every type of spraying 


Spraying Systems Co 


Filteraids. 
discusses 


123A Technical Bulletin on 
Brochure on Dicalite filteraids 
principles of filtration, has many charts and 
diagrams. Dicalite Dept., Great Lakes Car- 


bon Corp. 
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124TL Tower Packings. Raschig rings, 
single-partition rings, cross-partition rings, 


Berl saddles 
ical purity, great 
Knox Porcelain Corp 


Uniform quality, high chem 
iron-free, mechanica! 


strength 


124BL Faced Mechanical Seals. New facing 
material available on the Dura Seal com- 
bines low-friction benefits of ceramic ma- 
terials with strength and resistance of alloy 


steels. Bulletin from Durametallic Corp 


125TL Pipe Bends and Welded Assemblies. 
Fabricated 
ferrous pipe or tube in size range from '/2 


from any ferrous of non 


to 8 in. iron pipe size. Engineering data 


book from Rempe Co. 
125TR Gear Pump Bulletin. Brochure from 
Schutte and Koerting Co. describes line of 
SK gear pumps and engineering services 


125BR Pyrex Sight Glasses. Squares, rec 
tangles, or odd shapes available in 8 thick 
nesses, sizes up to 24 by 60 in. Bulletin 
from Swift Glass Division, Swift Lubricator 
Co. 

129TR Heating Coils. Bulletin from Dean 
Thermo-Panel Coil Division, Dean Products, 
Inc. gives technical information, design data 
and prices on the Dean Thermo-Panel Coil 


O CIRCLE your Data 
Service requests on 
the handy postcard 
on page 56 to 


GET up-to-the-minute 
catalogs, data sheets 
and bulletins on new 
chemical products, 
processes and equip- 
ment. 


129BR Spray Drying Test Facilities. Test 
facilities are available now at low rates at 


Bowen Engineering, Inc. Illustrated booklet 


IBC Engineering and Construction Services. 
Ralph M. Parsons Co. invites inquiries on de 
sign procurement, construction, or opera- 


tion of chemical process facilities 


OBC Mixing Bulletins. Several bulletins 


with latest mixing information and full 
description of Lightnin Mixers available from 


Mixing Equipment Co 


RETRACTABLE FILTER 


(Continued from page 55) 


Unique feature of the design is the quick 
opening heaa operated by a hydraulic pump 
on the operator's platform. The shell is re 
tracted by means of an air motor and the 
cake washed off with a high-pressure hose 
A quick-locking nozzle facilitates replace 
ment of filter cloth on the leaves. 

Technical literature is available from the 
manufacturer. Circle number 363 on Data 


Post Card. 
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“Special” in Every Way 


KELLOGG 


Made entirely from Type 321 stainless steel, this unusual heat exchanger 
demonstrates The M. W. Kellogg Company’s ability to engineer and fabri- 
cate such equipment to special as well as standard specifications. In this 
case, special welding procedures were developed, as well as special methods 
of seal-welding tubes to tube sheets; special machining of the tube sheet 
was required for each tube; and special techniques were employed for 
testing. Special in every way, this unit is scheduled for special service in an 


English oil refinery. 


FABRICATED PRODUCTS DIVISION 


THE M.W.KELLOGG COMPANY 


711 THIRD AVENUE, NEW YORK 17, N.Y. 
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Ar yp NewVvor 


ly 


Gillman 


eports ire i number of countre 
de research on demineralization 


ol iter sere presenter it ‘The 
myton, November 4-06 under the 
con ned tispice the Ottee of i 
Water Department ol the 
Intervet the Acadenry 

il onal he irch (oun 
cil. In addition to these progere re 
port other paper on thi 
were pre ented 

iter research is being car 
ned outou ‘ious countrie 


In France, with a= fractionized freezing 
method by which drinking water has been 
produced from sea and brackish water; in 
North Africa work has been directed toward 
distillation by solar energy; in the Nether 
lands the main effort has been centered on 
electrodialysis, which in a standard model is 
producing 36 cu.m./day from sea or brackish 
water; in Britain the Admiralty is studying 
multiple distillation and thermo-compression 
demineralization; in South Africa extensive 
work on electrodialysis and the perfection of 
a satisfactory membrane is reported; in Aus 
tralia research on solar energy is being done, 
with @ special apporatus for the Antarctic be 
ing reported; Italy is working on problems of 
solar distillation; in Israel research on trac 
tionized freezing is being kept secret, but elec 
trodialysis has led to some membrane re 
search; Japan's eflorts are being spurred by 
her need for salt and this has led to work 
with the freezing process 


U. S. Progress Outstanding 
xcept for military use the pr 


mary objective of saline water conver 


mon research m the the 


ent 


U. S. spearheads 


SALINE WATER CONVERSION 


Washington International Symposium on Saline Water Conversion November 4-6 
reviewed progress on four basic processes in various countries. 


THE HEART OF THE MATTER 


@ The US. leads the free world in 
saline water conversion research 

e W. L. Badger & Associates, con- 
sulting engineers, Ann Arbor, Michigan, 
appear to be close to an economical 
solution to the problem: estimate 
water at 20-40¢/1,000 gal. Source of 
heat: low pressure exhaust steam from 
a power plant. Equipment: all conven 
tional chemical engineering equipment, 
mostly multiple vertical tube evapora 
tors. Material: practically all carbon 
steel with some exceptions. Technique 
standard chemical engineering multiple- 
effect evaporation 

@ Future: Perhaps the largest mar 
ket for chemical engineering equip 
ment that has ever been developed 


iline Water (through courtesy of 
Int Nickel Co to investigate prob 
lems mm the design of full-scale conver 
ion plants. Three doimg ac 
tive research are located in the viemit 
\W | Badger & Associate \nn At 
bor, Mich., with OSW assistance has a 
niultiple-effect distillation umit and 
vith Whiting Corp., Harvey, IIb, i 
tudying seale and corrosion prevet 
thon. Ciriscom-Russell Co., Massillon 
Ohio, under contract with OSW, ha 


been working for about a year on de 


ign and feasibility studies of single 
tage low temperature flash distilla 
trond the inter il energy of wart 
iline water Kenneth 
Rochester, No Y. has de ned a cen 
tiugal Vapor-compre or till whicl 
being manutactured by Badger Mfg 
(Co. Cambridge Ma ind undergo 


Performance data for solar stills is based 
mainly on small units only a few feet in crea 
therefore projection of this information to 
large capacity plants can not be made with 
confidence. Even with the exceptionally simple 
and cheap construction possible for this type 
of still, woter production costs have been com 
puted ranging from 70¢.$1.25 1.000 a ! 


Though many cost estimotes place solar dis 
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dati 


tilled woter at a higher price than other 
processes, local conditions might nevertheless 
favor this method where others might be 
impractical. Compared to this, estimated fig 
ures for the other processes mentioned above 
are: 50-70¢/1,000 gal. for the large size mul 
tiple-effect still; 65¢-$1.15/1,000 gal. for flash 
distillation; 96¢/1,000 gal. for rotary vapor 
compression method. The OSW goal is in the 
neighborhood of 35¢/1,000 gal. for municipal 


water. 


Some Problems 
Actual conversiot problem ure 
many and varied 


Salt water differs trom tresh water u 
many respects Phermodynamically, the 
Most tactor is the tree energy 
of dilution—the tree energy, that 1s 
dissipated when a river flows into the 
ocean 1s roughly equivalent to the lo 
of potential energy in a waterfall 1,000 
ft. high Io separate the water from 
the salt solution, the absolute minimum 
work that must be done is equivalent t 
pumping the water back against the thou 
and foot head. Change of phase in water 
solutions involves the transfer of large 
quantities of heat For efficiency this 
can be done in temperature 
gradient, requires massive equipment and 
means great expense for installation and 


maintenance because of corrosiot 

Che primary problem of the mult 
ple-effect still is scale formation, Acid 
injection with closely controlled pli 
or ludve recirculation (seeding ) 


Badger \ 


hoth feasible inswet 


ciates claims the succe f the latter 
method in other miuilar rocesse h 
recirculatin tit ! 
] hie ‘ ‘ t 
alts thes posit 
rather than t etal 1 ie 


t > 
flect 
‘ 
‘ ter 
‘ 
i niinuced ; 


ons for Future 
thom in cost of converted tle lhe 
oan extended test run at Harber Ihe Wate ‘ 
OSW has sponsored furthe sround the four ha nracticabk 
/thouw il. for mueustrial water eillat 
‘ thie nivestts ! 1 thre 4 enta iD 
‘ ite | (jweorge G. I f Der 1) ere 
note S10) P 
iorksten Research Labs., Madison 1 
ver est OSW badeet 
itit have been estal 
lished at Tlarbor Island, North Care 
lina in conjunction with the Ottice of 
68 


production by Marbon 
plant by CATALYTIC 


* Registered trade-mark for an ABS Polymer for the 


» meet the growing demand for 

# CYCOLAC, its new high impact 
strength plastic, MARBON 
CHEMICAL DIVISION, Borg-Warner 
Corporation chose Catalytic to engineer, 
design and construct a unique new pro 


duction facility. 


Within Catalytic creative, versatile minds 


united modern process ideas, skilled engi 


Philadelphia 2, Pennsylvania 


Tole 


CATALYTIC 


Construction 


in Canada: 


Company 


) 


VARBON CHEMICAL DIVISION of Borg-Warner Corporation 


neering, and construction know-how to 


build this new plant-—on time and on 


budget. 


Catalytic’s broad and diversified experi 
ence in chemicals, petroleum, petrochemi 
cals, and metallurgy stands ready to help 
you create better and more profitable 
plants for tomorrow. 


Catalytic On-Time... 


On-Budget Services 
do, Ohio 
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SPERRY 
FILTER PRESS 


IS THE MOST POPULAR 
AND MOST PROFITABLE 
METHOD OF FILTRATION 


Superior Performance —The Sperry Filter Press can thor- 
oughly wash the cake while it’s still in the filter press 
chamber . . . deliver the filtrate to a higher level than the 
filter .. . filter emulsions . . . deliver the driest cake . . . 
and produce an outstanding product of uniform purity and 
stability. 


Versatility—Sperry Filter 
Presses are made in a variety 
of models and capacities 

for use with any type of filter 
media or filter aid . . . to handle 
the widest range of filterable 
mixtures, including viscous 
materials . . . under a wide 
range of operating pressures 
and controlled temperatures. 


Economy -— Sperry Filter Presses are low in first cost .. . 
low in upkeep . . . low in installation costs . . . low in op- 
erating costs .. . low in depreciation . . . and long in life. 


Sperry engineers are always available to put all the ad- 
vantages of the Sperry Filter Press to work for you. Write 
today for an analysis of your particular filtration problems, 
or ask for your free copy of the SPERRY FILTRATION 
CATALOG, containing specifications and other technical 
data for your reference. 
D. R. SPERRY & CO., BATAVIA, ILLINOIS 
Filter Plate Presses ° Closing Devices 7 


D. R. SPERRY & COMPANY / 


Batavia, Ilinois 
Sales Representatives , [) Send Free Sperry Catales 
George 8S. Tarbox S08 Nepperhan Ave. {) Have your Representative Contact us 
Yonkers, N. ¥ 


B. M. Pithashy “95 Merchants Ex. Bldg ‘| Name 


San Francisco, Cal. 


Alldredge & McCabe E. 17th Ave. | Company 


Denver, Colorado 
4 Texas Chemical Eng. Co. Address - 
4 4101 San Jacinto, Houston, Texas ] 
City State ome 
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SALINE WATER 


(Continued trom fage 


tion, particularly at low temperature 
levels, but also in higher pressure mul 
tistage unit 

A cost study of the most promising distilla 
tion schemes would cost about $250,000 


e the Membrane Committee telt 


that ince the economic tuture i ele 
trodialy believed to be in the 
treatment of brackish water rather 
that en water, a test station at a sea 
hore Jocation would not be of ium 
mediate interest he desirabilit 
however, of establishing a large ex 


perimental test station im brackis! 
vater area was discussed It wa 
agreed that basic research and pilot 
tests of electro-dialysis units should be 
continued (pil t test reters to unit 
contaming everal membrane tacks 
of regular size, e.g. the size of “lonies 
unit stacks), but the committee wa 
divided on the desirability of a full 
cale demonstration plant 

e The Solar Committee felt that 
the outlook should be broadened to treat 
the subject as solar demineralization 
rather than solar distillation; that the 
uncovering of information on the use 
of solar energy for the demineraliza 
tion of water and the proving of that 
information by pilot plant data are 
more important than the consideration 
of what use areas will be affected; that 
operating solar demineralization plant 
are difficult to justify in continental 
U.S.A. at the present stage of know! 
edge and price of fuel, but that full 
cale plant hould be erected in. se 
lected parts of the world to obtain 
usable operating data and as a good 
will gesture to help the underprivileged 
countries and regain the initiative for 
the Western Power 

Thi l‘reecing ( ommuttee ol 


desalting water by the treezing proce 


recommended further studies of the 
cientific feasibility of mereasing ice 
crystal 17¢ especially i related to 
counterflow operation investigation 
of the freezing mechanism when frozet 
droplet ire produced trom alinve 
water; work on the mechanism of heat 
transfer im solution with dissolves 
olid ind the contmuation of zone 
treezing experiments u desalting 
cific) recommendation pertaiming to 
economic feasibility included the ce 


ind construction of a Carrier-type 
desalting pilot plant; the enlargement 
of the research program on the 
butane treezing unit (including testing 
in the laboratory economic study 
a combination freezer desalting powe1 


plant unit; and creation ot a commit 


tee oof tandard of material to le 
tred tor use im all iline water 
equipment at different capacity ranges 


4 

| 
} | 

| 


reed. 


MEDIUM PRESSURE* 


The Brown Boveri 7125 SCFM Isotherm 
Compressor (foreground) with motor 


LA drive in air liquefaction plant (Air 
” | Liquid). (beckground) A 12,000 SCFM 


Brown Boveri Isotherm Compressor 
with recovery expander and motor in 


BROWN BOVERI 
ISOTHERM COMPRESSOR 


Wiiere large volumes of oil-free air (5,000 SCFM and up, 100-300 PSIA)® are 
required, there is no better equipment available today to achieve ‘close to isotherm” type 
of compression, assuring the lowest possible kW input, than a Brown Boveri Isotherm 
Compressor. 

If “tail” gas is available, the high efficiency, reaction type Brown Boveri expander can 
be applied in the cycle with the Isotherm Compressor to improve further the economy 
of the process. As drive for the compressor a synchronous, induction or other type of 
motor, or a steam- or gas-turbine can be used. 

Over half a century's background in the manufacture of this Brown Boveri equipment 
(including control and all accessories) is your positive assurance of the ultimate in the 
reliability of this “packaged” unit. Write for more information, today / 


BROWN BOVERI CORPORATION mon 


NEW YORK 6, N. Y. © 19 RECTOR STREET EAI 


Atienta, Go. * Birmingham, Ala. * Boston, Mow. Buffalo, N.Y. * Chicago. Ill. * Clevelond, O. Dollas, Tew. Uenver, Colo. * Detroit, Mick 
Hamilton, O. Jacksonville, Fla. * Kansas City, Mo. * Knosnville, Tenn. Miami, Fle. * Minneapolis, Minn. * New Orleam, La. * New York. N.Y 
Pasodeno, Col. * Pittsburgh, Po. Portland, Ore. * Roanoke, Vo. * Som Francisco, Col. * Son Juan, PR. * Syracuse, Tucson, Aris. 
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Elliott 
2-stage Thermo- 
ejector COMpressor 


Thermo-compression provides 
ECONOMY and EFFICIENCY 
in evaporation process 


i i ert ‘4 pore 


Consult the nearest Elhot District Othce, or write Elliott ¢ ompany 


ELLIOTT Company Fe 


G62 


STEAM TURBINES © MOTORS © GENERATORS © DEAERATING HEATERS @ EJECTORS © CON 


DENSERS © CENTRIFUGAL COMPRESSORS = TURBOCHARGERS © TUBE CLEANERS © STRAINERS 
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INDUSTRIAL NEWS 


MCA MEETING 


(Continued from page 52) 


can do or say | itsell said Fred- 
erick Bowes ; public relation and 
Bowes, 


Mc 


advertising 


peaking on ! pal is 


Advertising and New Products 


(hemical vy came in tor 
Measurement 


develop- 


a share 
rie onl 


being 


notably 

added Ph.D. 4 

re 

Grordon 
toned 

al 

ime vard 

Ing ethcrern 


manulacturing 


rice 
i potent eltect 
level declared Joh 
Carbide). moderator 
Management of Ne 
larly he continued 
in well-establishes 
little that 
do to atfeet today 
but management 
to attect the re It tet years 
in the future.” val he backdrop 
basi t ot the prob 
lem peaker tron | M ichinery 
& Chemical Minnes« Mining and 
Manufacturing Dubon and Phizet 
discussed aspects of th 
volved u ! 


auction «at 


Basic Optimism 


standing 
entered 


vear to 


ry 
‘ — considered by ome ot the larger com- 
ig | 4 
4 J iy be able to apply 

- 
ge 7: 
4 f 
| 
f . 
In the shown above ma ln eet rivhit larwe 
on ertecal prosity mod (lett i Phe over-all che dustry 
compressed to erp ca Donald Ballman, D ( hemica 
‘ { it tor of sales. pa t att 
his is accomplished! by the The Ec: Climate: Outloot 
principle a | ne is are a tted the uintained. cont ner 
ji 
Phe experience of the Elliott enemeerimm statl ws available toa t the enatained 
ee note sounded Dexter Keezer, Me 
Graw-Hill economist. Said Keezer, 
4 Lhe tremor it the | eT ¢ of Mar 
hattan Island tine trary notwitl 
n the record hook is a good 
72 


PILOT PLANT UNIT 


helps you discover improved processing with high-speed heat transfer 


@ High rate of heat transfer 

@ Working pressures to 500 psi 

@ Working temperatures to 750 F 
@ Low resident time 

@ Low pressure drop 


YVOTATOR HEAT TRANSFER PILOT PLANT UNIT 


tie GIRDLER 


A DIVISION OF NATIONAL CYLINDER GAS COMPANY 
VOTATOR DIVISION + LOUISVILLE 1, KENTUCKY 


District Offices: New York, Atlanta, Chicago, Son Francisco 
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|? 
| 
ga” 
esa ine of VotaAron® H 
lranster Units tor Lal yor | 
SS Available in sizes from 0.7 sa. ft. « 
on Vay etrmedia letails in Ib 
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TIMELY PROJECT, 
TIMELY REMARKS 


Leading speakers ot the November 21 
UNITED ENGINEERING CENTER Waldorf Astoria banquet which launch 
ed the fund-raising drive included Hon 
Herbert Hoover; Mervin J. Kelly; James 
FUND DRIVE LAUNCHED R. Killion, president of M.1.T.; Donald 
Quarles, Deputy Secy. of Defense; Al 
fred P. Sloan, Jr., General Motors; 
Ralph Cordiner, president of General 
Electric; and Walter Barrett, president 
of U.ET 
T: new $10,000,000 United v Kickoff for Fund Drive Mr. Hoover underscored the crucial 


neermy Center to be erected ) hursday 


November need for the new Engineering Center 
by comparing the plight of technical 
education in the U.S. with that on 

MN be uly tor vecupancy im the fall neering Building Fund. A iter the Russian scene. The Russians are 
of 1960 Ierilding will be ad noon Waldorf Astoria pre conier producing two or three times as mony 
scientists and engineers as is the USA 
Mr. Hoover soid further, that fewer 
than 12 per cent of our students are 
ig Mhis United Engineering Center man of the industrial division of the taught the elements of algebra and 


United Nations Plaza, New York Ci tiilestone day tor the 


tory tov uperimposed on lower ence, Mervin J. Kelly, president of 


tructure with appropriate landscap Bell Telephone Laboratories and chair 


(U.1C.) will serve a he adqu irte! calipaign made the imnounce geometry. Less than 7 per cent study 
five Founder Ingineer oc ment of plans for ew Cente elementary chemistry, and less than 5 
of 179,000 members, the Asso Later m the evening, Dr. Kelly 


cited Soctette vith more than 66,000 immouncement was a feature of the 


per cent experience elementary physics 
In the face of the Soviet boast that the 
next war will be fought in the class 
member and the 46,000 student mem formal launching of the fund drive at room, these statistics should be a warn 
her Socvetie a dinner meeting at the Waldort ng 
nev vill contain the sttendied the Dr. Killian stressed the role of the 
j engineer in modern society The engi 
ing mieties Library pace Iloover, honeorat chairs of the 
neers education in my judgment must 
or interpretive exhibition ) W campaign Alired P loan honor contain a larger content of basic 
engineering development meeting irv vicee-chairmat ind more than 100 science; he must have the breadth of 
sean? plu the vital pace needed to , line isuluetristics and educator education and understanding in fields 
hick other than his own technical specialty 
vr bite ip Writer ive co \ 
I rts of the untt so that he can contribute to the 
ts leaped from about 16,000 in 1907 ‘ \ unpaige hich Dr policy making of this country 
to more than 280,000 in the Founder lly ads ha eoal of $5.000.000 Donald Quarles reminded the audi 


weiehes and Associates today Member yariou iwineering ence of the stupendous progress in 


engineering during the last few years 
“We learned in 1954-55 of the Rus 
ocrety O00 1) rane gether ] sian's Bisons and Bears and the very 


organization SOOO whieh j ivail , he excellent technology that these two in 


‘ idequiate facil il ere contribute 


sted wi of d | nvineering tercontinental bombers represented 
pace exper ted we (therefore really did not have to 
‘ cost of the new they launched recently Our new 
U.E.C. building (a dream in 1948) is a 
must today; it will be a measure of 
America’s ability to meet Russian com 
Artist's bird’ seye view of the new Center's site points up its advantageous location across the petition 
street from the United Nations in midtown New York City. Park area in foreground is part of Mr. Cordiner emphasized the need 


UN. property; lower right is the Eost River for funds for the UEC. and Mr. Sloan 


we = b> stressed the danger that lies in not 


ly Kelly pleasantly urprised the 


c= 


oup of more than 100 presidents and 
chairmen of the boards of America 
largest businesses and industrie pre 
ent at the Waldorf by 1 rting a pre 
kickoff total of more than $1,000,000 

\4 enter owl i hy 
lngineering 

itthon 

the 

gineering rcieties 


en it 
on Associates as architects for the 
< new U.E.C. building. Jaros, Baum and 
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He Builds 


When this oil man needed a new 
refinery he iaced a basic question: 
How to get the best design and con- 
struction at lowest capital invest- 
ment? Sweco’s answer made him a 
life-long client. 


To build a new refinery for his supply of crude, he 
investigated many engineering and construction com 
just the right size: Not so 
installation would get lost 


panies. One, he found, was 
big that his medium-size 

behind vast project jut big enough to provide com 
plete service. The picture was perfect: personal atten 


tion from a seasoned staff 
He investigated Swrco 


had designed and built 
complete refineries and refinery additions all over the 


Sweco engineering team 


world. They were licensed to engineer and construct 
plants for most modern refining processes. Sweco jobs, 
he found, were brought in on-target — regardless of loca 
tion, weather, untrained labor or earth-girdling supply 
lines. And Sweco’s reputation in the design and manu 
facture of petroleum processing equipment meant val 


uable knowledge and control of sources of supply 


with SWECO 


He invited Sweco’s proposal 

Ingenuity and know how were evident in every page 
of the Sweeo proposal. It included field surveys and 
oil test and market studies. A 
provisional flow sheet showed the entire process graphi 
chedules, and plans were spelled 


Keconomic analyse 


cally. Specification 
out in detail. The proposal was wrapped up with a 


complete feasibility report 


He turned the job over to Sweco 


From engineering and design, through purchasing 
ind expediting, field construction even through train 
ing personnel and putting the plant into operation. the 
Sweco engineering team took full responsibilty. It wa 
i typical Sweeo job: on-stream onschedule. Now, the 
oil man is a typical Sweeo chent Whatever his engi 
complete plants or 
he build 


neering and construction need 
additional units for an existing installation 
with Sweco 

For the story on what Sweco Engineering and Con 
struction teams can do for you in building refinertes or 
petrochemical plants... write for Bulletin 


Southwestern 


Engineering 
SWECO 


Company 


1800 Santa Fe Avenue + Los Angeles 5%, California 


Engineers and Constructor Manufas turer 


at é ~ 
| 
| 
- 


for 


INDUSTRIAL 
WIRE CLOTH 


in BULK 
or 


FABRICATED PARTS 


COMPLETE LINE 


Nine weaves ranging from 
the finest to the coarsest, in 
any metal or alloy. 


ACCURATELY WOVEN 


Individual loom operation and 
careful inspection just before 
shipment assure accurate mesh 
count and uniform mesh size. 


PROMPTLY DELIVERED 


Most bulk orders are shipped 
immediately from stock. If 
your needs ore for less fre- 
quently used types, we'll 
schedule our looms to fill your 
order without delay. 


In fabricating parts... 
filter leaves, strainers, siz- 
ing screens... we'll work 
from your prints or draw 
up prints for your OK, 


LET US QUOTE on your next order 
for wire cloth. Call your Cam- 
bridge Field Engineer—he's listed 
under “Wire Cloth" in the Yellow 
Pages of your ‘phone 

book or write for 

FREE 80-PAGE CATA- 

LOG and stock list. 


SPECIAL Deportment |, 


common "METAL Cambridge 12, 


OFFICES IN PRINCIPAL INDUSTRIAL CITIES 
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U.E.C. FUND DRIVE 


(Continued from page 74) 


Member Gifts Campaign 


Charles F. Kettering ha accepted 
the post of honorary chairman of the 
Member Gifts Campaign He will 
work with the following chairmen for 
the Founder Societies Enoch R 
Needles, A.S.C.E.; Augustus B. Kin 
zel, A.I.M.E.; William F Ryan 
A.S.M.E Lester M Goldsmith, 
A.L.E.E.; and Wa.ter G. Whitman and 
S. D. Kirkpatrick, A.L-Ch.E. The 
Member Gifts Campaign will be co 
ordinated and managed simultaneously 
among the Societies. It will be con- 
ducted on both the national and local 
levels with the leadership of — the 
Societies re sponsible lor organization 
and solicitation 

The first phase for each Society 
will be the solicitation of selected 
prospects for initial gifts. This phase 
will be carried out by a national com 
mittee of prominent and active members 
of the Societies. The second phase will 
be a per sonal appeal to elected pros 
pects residing im given cities and 
areas throughout the country. These 
campaign activities will be folluwed 
by a program to obtain voluntary con 
tributions from the members not pet 
onally olicited campaign 
cheduled to end by December, 1958 


members should remember 
that gifts to the « are decluc 
ible for income-tax purpose Cam 
paign leaders believe that pledges can 
be made whereby payments can le 
pread over a three-year mterval. Pay 
ment need not be made at the time of 


pledge 


The first text books are still to be written 
about this machine a nuclear magnetic 
resonance spectrometer Here scientists at 
Michigan State U. are getting the inside story 
of the atom with the super sensitive machine 
capable of a precision of one part in 100 
million. Full potentialities of the machine are 
still unknown. So far it has been used mainly 
for chemical analysis and determining molec 
ular structures. Used for study of substances 
in the liquid state, the instrument can detect 
small impurities and has been utilized in the 
oil industry in analyzing hydrocarbon mixtures 
it has also been used to study the motion of 
molecules in plastics 


} 
¥ 
: 
“ey 
> 
| guy. 
2 
‘ 
The Cambridge Wire Cloth Co. 
a 
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ALLIS-CHALMERS 
Compacting 
‘Process 


. more economical than any other 
method of agglomeration 


Equipment used 
with compactor 
or used 
independently 


Upgrade for Profits 
...Mechanically 


a control of particle size, density and solubility factors 
is now assured with the Allis-Chalmers compacting process 
The heart of this efficient, completely mechanical system is 
this new Allis-Chalmers compacting mill 


Converts Loss into Profit 


By-product material, too fine for use, from the original proc- 
ess, is first densified into slabs or flakes in the compacting 


| mill. Agglomerated product is then granulated in the roller 
type mill and separated in the vibrating or gyratory screen 
; This conversion of by-product material into a usable product 


changes loss into added profits. 
jo 
2 7 Get Bulletin 0788836 for the complete story. Ask your A-( 
representative for a copy, or write Allis-Chalmers, Industrial 
Equipment Division, Milwaukee 1, Wisconsin 


Aero-Vibe Screen 


Gyrotory Screen 


Aero Vibe is an Allis Chalmers trademork 


ALLIS-CHALMERS 
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to control your product's quality 
to prevent condensation on your product or material 


to prevent changes due to moist air in contact with your prod .ct 


to protect your material from dampness 


to protect your processing of moisture-sensitive material 


to pack or store your product safe from moisture damage 


to get exact moisture control for the precise atmosphere 


condition you need 


to provide precise atmospheric conditions for testing 


to increase your air conditioning capacity 


to DRY large quantities of tresh air from outdoors 


The Niagara’s Controlled Humidity Method using 


> 
> 
> 
> 
—& to DRY your material or product 
> 
> 
> 
> 
> 


DRY AIR... 


PRECISELY as you want it 


HYGROL moisture-absorbent liquid is 


Best ond most effective because... it re 
moves moisture as a Se parate function 
from cooling or heating and so gives a 
precise result constantly and always. 


Most reliable because... the absorbent 
is Continuously reconcentrated automat- 
ically. No moisture sensitive instruments 


are required to control your conditions. 


Most flexible because... you can obtain 
any condition at will and hold it as long 
as you wishin cuaher continuous produc- 


tion, testing oF storage, 


Easiest to take care of because... the 
apparatus is simple , parts are accessible, 


controls are (rustworthy. 


The cleanest because... m0 solids, salts 
or solutions of solids are used and there 


are corrosive of reactive substan cs. 


This method removes moisture from air 
by cootact with a liquid in a small spray 
chamber. The liquid spray contact tem- 
perature and the absorbent concentra- 
tron, factors that are easily and positively 


controlled, determine exactly the amount 


W rite for full injormation; ask for Bulletins 112 and 121, Address Dept. EP-12 


NIAGARA BLOWER COMPANY 
405 Lexington Ave., New York 17, N. Y. 
District Engineers in Principal Cities of U. S. and Canada 


of moisture remaining in the leaving air. 


Heating or cooling is done as a separate 


function, 


AT THE 


CHEMICAL SHOW 
26th EXPOSITION OF CHEMICAL INDUSTRIES 
Coliseum, New York City, December 2 — 6, 1957 


BOOTH No. 655 
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A 4,000 b/sd Platforming unit is under con 
struction by Procon (Great Britain) for Deutsche 
Erdol-Aktiengesellschaft (DEA) at Heide, Ger 
many Shown are Platformer heaters with 
Unifining unit heaters (center) tied to same 
stacks. Unifining unit column is at right. Plat 
forming and Unifining processes are licensed 
by Universal Oil Products Co 


First chlor-alkali plant west of the 
Canadian Rockies is in production 
as Hooker Electrochemical’s Canadian 
subsidiary, Hooker Chemical Ltd., 


tarts up its new $12,000,000 facili 


tre at North Vancouvet 
plant rated to produce daily 110 
tons of 50 and 73 per cent liquid 
oda, 100 tor of chlorime, and 
LOOOOO0 eculbte feet of rogen 
116 ol Hooke late t-design | pe 

3B electrolytic cells. Cells are placed 
in tour row 29 to a row 


Commercial production of two im- 
portant organics, benzoguanamine 


and benzonitrile, is announces 
lennesses Product wind) Chet i] 
Corp Benzonitril ba i 
used im the pre luction of be oguana 
to be del idaptal 


ine orvani vnthesi pla 
pl irmaceutical ind synthetn 


It derivative benzovuana 


i component of resins u ed 
im the mar‘tacture ot ndustrial fi 
ishe paper | ir 


hesive textile tinishe moldu 


compound 


Silicon carbide capacity will be in- 
creased by 25 to 40 per cent at 
Norton la-Madel 


ap-cde-la el tie 


Oue bes processin plant [he me 


Polyvinyl acetate emulsions will be 
produced at an accelerated pace 
Celane Corp vhose me 


unit ere 


INDUSTRIAL NEWS 
> 
inclu 
| 
SeeNIAGARA 
AIR CONDITIONERS + Aero HEAT EXCHANGERS 
Aero AFTER COOLERS + Aero REFRIGERANT 
i CONDENSERS + Aero STEAM CONDENSERS 
Aero VAPOR | * HUMIDIFIERS 
are sated wapletion by 
late 
| scheduled for earl pletion 
53. No | 2 


: CONTRACT ENGINEERING : with a difference 


from initial negotiations... to “on stream’ 


you deal with Badger principals 


You first make contact with Badger 
through a Key Man as he works with 
you and your engineering steff in pir 
pointing your processing end economic 
problems 


The Key Man, acting in 
takes your problem to 
gineering specialists for 
study and evaluation 


<A 


With recommendations approved and 
construction underway, the Badger Key 
Man is of on the spot coordineting 
activities. He remains in charge until 
your project « complete 


An engineering project handled by Badger 

is a group effort involving many highly developed 
skills. And from first contact until the project is 
complete these experienced specialists are headed by a 
Badger Key Man. More than just a sales engineer, 

he is always a Badger principal — always the Key 
Man in the execution of the project 


This sensible operating policy, which channels 
project liaison, coordination and administration 
through a company principal, is important to you and 
your project. You will find that most policy level 


decisions can be made on the spot as situations require 


Further, the Key Man’s depth of experience means 
you deal with an executive-engineer who talks your 


language — knows your problems and how to 


find their solutions. 


Many clients say Key Man Policy is the Badges 
difference that makes the difference. Wouldn't it 
be wise to inquire how it could serve to make 


your projects more successful? 


BADGER 


MANUFACTURING COMPANY 


230 Bent St. Cambridge, Mass 
New York, N. ¥. © Houston, Texas 
tn Europe: Badger Comprimo NV. The Hague 
Badger Compria SA Antwert 


ENGINEERS + CONTRACTORS + DESIGNERS MANUFACTURERS 


| 
| 
: Ti. . 
wen 
sig ¥ Z \ \ = 


Fansteel 


Corrosionomnics 


REGISTERED U.S. PATENT OFFICE 


A JOURNAL OF USEFUL INFORMATION FOR THE SOLUTION OF CORROSION PROBLEMS 


TANTALUM INERT TO 
ACID PLATING BATHS 


Ihe inertness of tantalum to a broad 
spectrum of acids and oxidizing agents 
has resulted in increasing usage of this 
metal for heating and cooling equip- 
ment in acid electroplating systems 
Plating baths are heated, usually 
with steam, at start-up and subse- 
quently must be cooled in most cases 
during continuou soperation [he heat 
generated by the electric power not 
consumed in the actual deposition of 
metal usually is greater than the heat 
lost by radiation, evaporation, ete 
and that used to heat the parts being 
plated. Coils placed in the plating tank 
and external heat exchangers thru 
which the process solution is pumped 
are the chief types of heating and 
cooling equipment used, Corrosion is 
a major factor in the choice of mate 
rials for such units 
U'-coils and tube and shell heat ex- 
changers made of tantalum are widely 
applied in the strongly oxidizing chro- 
mium plating baths, composed of 44 
to 53 ounces per gallon of chromic 
acid, CrQ,, in dilute at a 
CrO g/HeSO, ratio of 100/1. They are 
used with both steam and water to 
regulate the temperature at the de 
sired value in the range 110°-150°1 
Lhe temperature of the acidic nickel 
plating baths, containing nickel sul- 
fate and/or nickel chloride at pHs of 
0.9-4.8, is controlled similarly with 


tantalum heating and cooling units 


Acid zinc bath temperature regulation 


Typical Acidic Plating Baths 
REAGENTS* pM Teme 
Nickel NiCl,, NiSO,, HBO, 14 | 90° 160°F 
Copper CuSO, <I 10°.120°F 


4, 


For further data on the above, write 
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Installation of “U" type tantalum heoters 
with insulating hoses of non-conducting 
materials in piping. 


Metal & 
likewise can be handled with tantalum 
equipment. In zine baths using insol- 
uble anodes the presence of free oxy- 
gen discharged at the anode has no 
effect on tantalum 

Most electropolishing is done in solu- 
tions contaiming a variety of acids, in- 
cluding perchloric, acetic, phosphoric, 
chromic and mixtures of these and 
others. With the exception of those 
containing HF or free SOsg, tantalum 
is inert to all such solutions over the 
temperature range used, 110° to 250°] 

In addition to its inertness to acidic 
solutions, tantalum has several other 
advantages. Thin wall tubing can be 
used in the heating and cooling units 
since no extra thickness need be pro- 
vided for corrosion loss, no heat-insu- 
lating corrosion scale forms on tanta- 
lum, no contamination of the plating 
bath by tantalum is encountered, and 


space requirements are minimum 


Free Tantalum Test Kit 
\ corrosion test kit, available without 
charge to research technicians, con- 
tains both tantalum sheet and wire 
Request it on your letterhead 

The above condensation is typi al 
of articles which appear in 
CORROSIONOMICS, 


a Fansteel publication 


Mail us your name for in- 


clusion on our mailing list 


FANSTEEL METALLURGICAL CORPORATION 
2 CHEMICAL EQUIPMENT DIVISION 
a NORTH CHICAGO, ILLINOIS, U.S.A. 


G576A 


53, No 
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INDUSTRIAL NEWS 


Trithion, organic phosphate pesticide 
developed by Stauffer Chemical, will 
move Jnto large-scale production 


Urea in 100 ton day lots will be 
coming from a new Monsanto plant 
at El Dorado, Ark., by early fall of 
1958. The new tacil pros 


uce 
urea in both prill as 
4 
iterial ! il ! 
thre kl itl | int 


Another ten story building in New 


York has been purchased by | ¢ 

DD. Snell, consulting chemust 

ginect \ecordin to nell, the new 
addition vill irtual clouble the 
firm capacit ‘ cal rese 


ind development rh 
A new acetal resin, “Delrin,” will 
DuPont at 
facilities to be constructed near Park 


ersburgy, W. Va. Scheduled for “large 


cale production b L959 the 


be manufactured by 


new pla ti material expected to 
be introduced commercially for les 


than 


A chemical treatment plant to proe- 
ess lithium ore concentrates for the 
production of lithium chemicals will 


use a new process developed by 
wn ot New York il 
nounce Montwat explorations Ltd., 


owners of the Bernice Lake ( Manitoba ) 


lithium propert Following tailure 
of American Metal Cs Ltd. to exer 
‘ it cyption to participate in the 
venture, Montgary reported neg 
tiating with a group ot V1 finial 
ciers as well as Canadian mining groups 
interested in the large lithiu re 


Army's new mobile liquid oxygen plant, shown 


at test site, can operate at any advanced base 
in the world to produce LOX for fueling 
guided missiles. Designed and built by Air 
Products, Inc., of Allentown, Pa., the units can 
produce 20 tons of LOX per doy 


me Dis 1 
J 
lowly J 
* Tantalum inert to these reagents 
| 
&, 
ta — 


At their HERSHEY, PA. EXTRACTION DIVISION, HERSHEY 
ESTATES chemically dilute and mix dry, ground cocoa ex- 
traction residue; send it thru on initial drum filtration stage 
and two subsequent stoges of precipitation, re-pulping and 
filtration on 4 EIMCO DISC FILTERS to produce pharmaceutical 
and fertilizer by-products. Using @ counter-current flow 
system, slurry produced from the drum filter cake is pumped 


i iMer Stati » r h . Final Precipi 
ts qrevity fod to Gimee Fier Stetlen Ne. (directly below), EIMCO FILTERS - SERVICE 
and the end-product is transported to storage on a continuous 


HERSHEY, PA. - Client confidence in Eimco filter equip- 
ment and service over a period of 15 years, is ex- 
pressed by Mr. H. B. Brewer, operating manager of 
the Extraction Division, Hershey Estates. 

In 1941... it became feasible to add a two stage 
precipitation, re-pulping and disc filtration process to 
the flowsheet producing by-products from dry, ground 
cocoa extraction residue 

Mr. Brewer describes operation of two disc filter 
stations subsequently designed and installed by Eimco, 
“highly sat sfactory Over a 15 year period of around 
the clock operation, they have given us a dependable, 
efficient operation that has increased production and 
improved product quality.” 

This performance is a tribute to the durability and 
high mechanical operating efficien y of Eimco equip- 
ment and Hershey's intelligent maintenance program 
on a “planned” rather than “emergency” basis. From 
time to time, Eimco engineers and Hershey technolo- 
gists have worked hand in hand to develop improve- 
ments to bring plant capacity to its present 90 tons 
of solids-per-day production 

The skills and experience that have won such 
lasting client confidence are at your disposal. Write 
today . . there’s an Eimco Branch and Engineer in your 
vicinity. 


THE EIMCO CORPORATION. 
SALT LAKE CITY, UTAH 


h ond Develop Division, Poletine, Process Engineers inc. Division, Sen Meteo, California 
Export Offices: Eimco Building, 52 South Street, New York 5, 


BRANCHES AND DEALERS IN PRINCIPAL CITIES THROUGHOUT THE WORLD 
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washington feedback 


Jose ph L, Gillman, Jr 


Public opinion and the panic button 


ost-Sputmik reactions im Washing 
ton are resulting in a literal buzz 


ol discu on private comment 


to public speeche calling for yvreatet 
ind] more effective activity on the part 
ol the nation crentists and engineer 
When Washimeton talk thi excit 
edly about an issue, it usually mean 
that action on the part of idmunistra 
ind legislative bodies 1 
Ir the 


meantime, public attention to the sub 


five apener 


con to be haped and debated 


ject beyins to be reflected im the action 
iid utterances of the members of Con 
wre mid af the issue is hot enough 
consideration soon starts on bills to 
he entered by thei proponents on thre 
late of the next ¢ onyre 

Because the American public is al 
ready roused) on thi Issue, and a 
( onpre i oon to convene, many 
here belheve that we are already im a 
period of quiet before the storm. Thi 
weoording to such view the result 
ofan anxious public waiting sceptr 
ly tor technologie leadership sud 
denly to arise and produce immediately 
tangible and visible result which 
vould reclaim a lost world leadership 
iti cience 

Under these cireumstanec whether 
or not such a conelusion is correct, it 
evident that a moment history 
which represents great) opportunitie 
tor the engineering and science prot 
rons at 

the technology preote ron 
may be offered practically anything 


they want, of they wall only how the 


way to vet the job that’s wanted, done 
J hie prestige ol the technologist may 
uddenly be catapu'ted—like a Sput 

nik—to the highest level yet, through 
action by the Administ: ition, re 

peated statements by our highest lead 
ers, and through appeals to the pro 


fessionals themsels 


Period of Opportunity 


\ period of unquestionably great op 
portunity lies ahead in the Nation’ 
Capital for the engineer. But to take 
wivantage of this opportunity means 
that he must be forcefully represented 
on issues to be affected by him; and 
likewise represented on issues which m 
turn will greatly affect his future 
tatus, perhaps even his future free 
dom trom impeding regulation 

lcarher, it was mentioned that many 
believe the publi temperament to he 
uch that it cept illy awaits the ari 
ing of technologie leadership whicl 
vill produce immediate result Phe 
ime persons who hold this view almost 
mivariably beheve that the public will 
not wait long before it will begin ap 
pealing in panic to the loudest. peddlet 
of national nostrums. This panicky 
fear (that something horrible will hap 
pen to us because of a feeling that the 
ovict lead us technologically) may 
in all) probability cause their duly 
elected representatives to take action 

The immediate danger les in the 
nature of the action of these elected 
representatives under such pressure 
\ction m= this case, according to ex 


United tite hould “not 
rush ito hastily improvised action 


having to do with the education ot 


engineet vhich would only ag 
vravate compl ited ind difficult 
that cannot lved 


pur oof the moment solution 

the National Society of Pro 
onal bonganeer ma recent pub 
tatement on Sputnik-inspired 
proposals for a erash program for 
framing engineet 


Seven ire idvanced 


as bases for at tand 


* Engineering enrollments are at an all 


time high and are continuing to increase 


* Artificial stimulation to increase en 


OPPOSITION TO EDUCATION SPEED-UP 


rollments could prevent adequate attention 
to capable students 

* Russia’s satellite success can more log 
ically be attributed to priority factors than 
to a shortage of technical personnel in the 
US 

* Now, more than ever, emphasis should 
be placed on quality rather than on 
quantity 

* Substantially increased enrollments in 
our engineering institutions are causing 
serious difficulties at the present time 

* Projects such as the earth satellite 
guided missiles, etc., depend on highly ad 
vanced technology. A program starting to 
day will not produce a single highly quali 
fied engineer or scientist for ot least six 
years 

* Improved utilization of engineering 
talent can do more for our immediate 


needs than any other single program 
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perienced Washington observers, is al 
most certain to be based on incomplete 
information, and lack of experience 
and knowledge in the setting up of 
such vast technologic programs. 

The only effective counter to sucl 
ill-advised regulatory measures is for 
the scientific and engineering organi 
zations to speak vigorously to the men 
on the “Hill” forced to take uch ac 
tions, reaching them with the infor 
mation or guidance that is nece ary to 
enable them to make the proper moves 

proper in that they will im realit 
assure our reclaiming any leadership 
that we may have lost in the eyes ot 
the world. 

The issue before our legislators 1s to 
find ways of putting our scientific and 
engineering population into immediate 
ethcient use A goal of such conse 
quence cannot be achieved through the 
mere passing ol laws based on what 
others think cientists and engineers 
can and will do. Legislation is impor 
tant—is of course necessary. It 1 
omething that needs to be handled by 
experts—but experts legislation 


Such experts normally expect to be 


advised. But so far, the advice they 
appear to be receiving (or that ha 
been announced ) 1s falling far short ot 
being commensurate with the scope ot 
the problem 

Many of us on the Washington 
cene are eagerly awaiting the appear 
ance of actions on the part ol the engi 
neers and scientists that will quickly 


yet the real issues out in the open 


Applications are now being accepted 
in four National Science Foundation 
fellowship programs for advanced 
study and research in the natural 
sciences. 1) A pre-doctoral program 
for graduate student ind collewe 


enior 2) a postdoctoral program 


for those who have already received 
the doctoral degree. 3) a senior post 
doctoral program for candidates who 
have held the science doctorate for a 
minimum of five years. 4) a science 


faculty fellowship program for | 


leve teacher ot cirence wh wish 
their cor ipetence i teacher 
Applications for the 1958-59 program 
of the first two may be obtained fron 
the Fellow ship Office, National Acad 
emv of Science National Researc 
Council, 2101 Constitutior 


N.W., Washington 25, D. C. Closing 


dates for applications are eniors and 
graduate students, Ja 3, post 
doctoral, De« 23, 1957 

Applications for thi econd twe 
programs may be had from the D 
ion of Scientific Personnel and | 


cation, National Science Foundatior 
Washington 25, D. ¢ Closing date 
1058 


is Jan 


| 

; 

| 

92 


MOLECULAR S/IEVES 


This crystal model illustrotes the Molecular Sieve princi 
ple. Dimensionally uniform pores lead to adsorption 
cavities. Small molecules pass through the pores and 
are adsorbed, but large molecules ore excluded. Several 
types of Molecular Sieves provide a range of pore sizes, 


| permitting separation of many compounds 


Here's unique performance... 


for Purification and Recovery! 


... Selective removal of contaminants, at tem- 
peratures up to 300°F! 


... selective recovery of valuable stock with- 
out regard to relative boiling points! 


Molecular Sieves, a new class of adsorbents devel- 
oped by Linde Company, offer selective separa- 
tion of gas or liquid mixtures in three ways... 
or polarity... or 
carbon bond saturation. And. co-adsorption can 


difference in molecule size . . 
he utilized to remove several impurities simul: 


taneously. 


lypical uses? Removal of catalyst poisons from 


TRACE MARK 


olefins... or extraction of olefins from refinery 


streams and top gases... or simultaneous dehy- 
dration and sweetening of natural gas... and 
many, many others. 

Linpe Molecular Sieves offer new performance 
advantaves...for many production uses. You may 
be able to lower costs. sHnplify processes, improve 
a product with this unique adsorbent. Find out 
more by writing for data describing Molecular 
sieve propertios and rlormance characteristic 
Dept. Linde ¢ ompany, Division of Union 
Carbide Corporation, 30 Kast 42nd Street, New 
York 


reyi 
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INSTITUTIONAL NEWS 


ENGINEERING EDUCATION 
REPORT BY NSF 
SHEDS TIMELY LIGHT 


Of 1,900 resident post-graduate 
students of chemical engineering, 
only about 800 receive any finan- 
cial aid; average stipend for those 
aided is $1,400. 

raduate e1 


\ harp locu 


the prov ded by the 


publication of the results of a compre 


hensive survey conducted by the Na 


tional Science Foundation.* Says the 
report Almost 1,900) resident stu 
dents of chemical engineering were re 
yorted to the Foundation, the third 


t enrollment ativ engineering 


Relatively large proportions of 


tudents were studying full-time and 


in advanced years of study (49 per 


cent in each case), and the proportion 


of doctorates among degree iwarded 
Mr Gene Lane. Utility Operator, at the Central Soya Co, Inc, Chattanooga, Tenn. plant during 1953-54 (25 per cent) was 
operates 36 Merchen Scale feeder t lend fee ingredient t 
i ‘ ’ ’ eeders that biend feed gredients to 1 accuracy larger than in anv other engineering 


field with as large an enrollment. 
MERCHEN SCALE FEEDERS “The average enrollment per depart 


nf ment (24 tudent ) and the proportion 
Jive US ACC urate, contin UOUS blending of students in departments enrolling 50 

nore 42 cent were low 

wy ) r thet (42 pel Ver r 
vt / al u ile te d a enyineermy As u ual the Northeast 
ret ve oll ent o < 

Central Soya Co., Inc., blends millions of bags of animal and J 
poultry feed a year at their new Chattanooga plant Up to 50 dif- om ‘ 
ferent formula feeds are produced to exacting standards. Central Soya 
chose W&T Merchen Feeders because they give 1°) minute-to-minute 


per cent): nevertheless, 


there were relatively fewer students of 


chemical engineering than of engineer- 


accuracy over a wide feed range. As seen in the picture, the feeders ing as a whole in the Northeast, and 
are compact with no bulky enclosures more in North Central and Southern 
Merchen Scale Feeders, with feed rates from 3 to 3000 pounds states. In these three regions (but not 
per minute, require no adjustment for changes in material density n the West or Paciti the distribu 
They are suited for most industrial continuous blending or automatic tion of students was closer to the pat 
batching processes. For more information about Merchen Scale Feeders, tern of chemistry than of engineering 
write for Bulletin M-34, How much Federal Government aid 
1 pre ently be ng received by po t 


yraduate tudents of chemical engi 


WALLACE & TIERNAN INCORPORATED neering? Figures for 1953-1954 (the 


latest available) how that, out of 
25 MAIN STREET. BELLEVILLE 9. NEW JERSEY lichtly more than $1.000.000 pent 


annually on the support of about 800 


students, $422,000 (35 per cent) came 


from educational institutions, $341,000 
(29 per cent) trom the Federal Gov 
ernment, and $428,000) from ther 


source 


(89% available chlorine min.) The proportion of resident student 


supported (43 per cent) wa the hig! 


An effective yet stable germicide est among large engineering fields, al 
e Highest stable chlorine content though considerably below that in 

e Sterilizes a presence of high organic contamination chemistry, where 67 per cent was sup 

e Sterilizes at high temperatures ported. The per cent of chemical engi 

e Has good shelf life neering students with teaching and re 
earch assistantships (12 and 17 per 


e Compounds easily 
Data and samples available, write for bulletin PX-2 


WALLACE & TIERNAN INCORPORATED * “Graduate Student Enrollment and Sup 


25 MAIN STREET. GELLEVILLE 9. NEW JERSEY port in American Universities and Colleges” 
NSF 57-17), United States Government Print 


ing Office, 1957, Price $1.50 


(Continued on 
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TRICHLOROMEL AE 


WHAT’S YOUR 


CORROSION PROBLEM? 


) 


* AND OTHER METALS 


PLUGS ARE AVAILABLE WITH HYCAR, NEOPRENE, HYPALON, 
HARD RUBBER OR TEFLON FACING. 


Representatives in all principal cities. 
DeZurik Valves’ complete range of materials is 


matched by a complete line of models: manual, pneu 


matic, hydraulic or electric operation DeZurik’'s DeZuRIK 


exclusive eccentric action guarantees dead-tight shut-off 


and easy operation without lubrication! For more de CORPORATION 


tails on DeZurik Valves, write to SARTELL, MINNESOTA. 
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ANSWER! 
| 
DeZurik Valves are available in 
— FURY AV Se 
(SO) 
| 


| “CANADA DRY BEVERAGES 
E-D FILTER PAPERS 
ae) TO GET SPARKLE AND PURITY!” 


the 
1s 
py pe yal} 
“For re es n 
n own 
n 
at 
m a pr Mr }. L. Murphy, 
Cane " gay® a bt) m} Vice-President in charge of 
a ° a production for Canada 
a an S y a e ty Dry Ginger Ale, Inc 
nd 


y n ch Kon pate 
ve ry md e md t 
as i ag 


1 u 


To get maximum clarity for your filtration, 
let us recommend the grade you ought to 
try. E-D samples for test runs gladly fur- 
nished without obligation. 


Ghe EC aten-Dikoeman Company 


MOUNT HOLLY SPRINGS, PENNSYLVANIA 
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INSTITUTIONAL NEWS 


REPORT ON 
ENGINEERING EDUCATION 


(Continued from page 84 


cent, respectively) was high; another 
14 per cent—more than twice the aver- 
aye proportion—held fellowships, 
mostly from industrial sources (as 
was also the case im the field of chem 
istry). 

The median stipend received by 
chemical engineering post-graduate 
students, $1,400, was on the low side 
tor engineering; electrical enginee 
ing students received $1,770 on the 
average and mechanical engineering 
students $1,515, while the average for 
all engineering students was $1,560 
However, the median stipend for engi 


neering as a whole was higher than 
for any other field of graduate study 

This timely publication of the fact 
of the actual situation will undoubtedly 
be of immense help in formulating a 
reasonable, non-hysterical program t 
meet the evident Russian challenge in 


entific education 


A program to bring high school 
chemistry teachers up to date on 
scientific developments and classroom 
instruction techniques is underway at 
srooklyn College in New York with 
the cooperation of Chas. Pfizer & Co 
lwenty-five New York city teacher 
who have been out of college for ten 
or more years will attend 15 two-hour 
class periods, three of which will be 
lab work. Designed to stimulate stu 

| dent interest in science by bringing 

the latest advances in chemistry into 
the high school classroom the course 


is being offered tree-of-charge with 


payment of registration and tuition 


lee provided by Pfizer 


A grant of $23,900 has been made to 
Rensselaer Polytechnic Institute by 
the National Science Foundation te 
support a three vear program of re 


earch concerned with a study of the 
thermodynamnc propertie liquid 
and vapor solution Directing the re 
' search is H. ¢ Van Ne issociate 
protessor of chemical engineer 


| The Federal Trade Commission has 
filed a proceeding against Procter 


& Gamble attacking the recent acqu 
ry 


ition of Clorox Chemical Ce 


High-impact styrene production ca- 
pacity will be more than doubled at 
Monsanto's Plastics Division plant 


at Springfield, Mass. The expansion is 
scheduled lor comple tron i? May 
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ADSCO CORRUFLEX EXPANSION JOINTS SOLVED 
A PIPING PROBLEM FOR NATIONAL ANILINE 


The new $20,000,000 diisocyanates plant of the 
National Aniline Division, Allied Chemical & Dye 
Corp., at Moundsville,W.Va., is known for many 
engineering wonders, especially its miles of in- 
tricate piping. The photo above shows three 
ADSCO Corruflex anti-compression packless ex- 
pansion joints used to secure satisfactory piping 
connections between the main piping and three 
pumps. 

If rigid piping had been used to connect the 
three pumps to the 18-inch main feeder, the 
piping soon would have been twisted and over- 
stressed by the growth of the main feeder when 


hot process liquid was pumped through it. 
National Aniline engineers, in consultation with 
ADSCO engineers, decided to use the anti-com- 
pression joints shown in the photo. These are 
deflected laterally with minimum strain on the 
connecting piping and pumps as the main feeder 
expands or contracts. Also, the joints absorb 
vibration of the pumps and motors. 

For efficient, right-working pipe line arrange- 
ments, use ADSCO Corruflex expansion joints, 
Packless, they require no maintenance. Sizes, 3” 
to 54”; for temperatures to 1600 F and pressures 
to 300 psi. 


REMEMBER! Use ADSCO Expansion Joints instead of Pipe Bends because of these advantages: 


1. Less Heat Loss 


2. Less Pressure Drop 


3. Less Space 4. Less Cost 


ob vi 


20 MILBURN STREET 
BUFFALO 12, NEW YORK 


COMSOLIDATED INDUSTRIES, inc. 


CHEMICAL ENGINEERING PROGRESS, December 1957 (Vv: 


| 


AEROFIN 


Smooth-Fin Coils 
offer you 


Greater Heat Transfer 
per sq. ft. of face area 


Lower Airway Resistance 
—less power per c.f.m. 


Acrofin smooth fins can be spaced as closely as 14 per inch with 
low air friction, Consequently, the heat-exchange capacity per 
square foot of face area is extremely high, and the use of high air 
velocities entirely practical. Tapered fin construction provides 
ample tube-contact surface so that the entire 
fin becomes effective transfer surface. Stand- 
ardized encased units arranged for simple, 


quick, economical installation. 


AEROFIN 
CORPORATION 


101 Greenway Ave., Syracuse 3, N. Y. 


Write for Bulletin $-55 


Aerofin is sold only by manufacturers of fan system apparatus. List on request. 
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INSTITUTIONAL 


SALUTE TO SIXTY-YEAR 
HISTORY 


Ihe Chemists’ Club of New York 
celebrated its sixtieth annivers . 
vember 20 with publication of a hand 


oni red and gold volume. titled 


Six Decades of the Chemists’ Club 
Written by David H. Killefer, with 
drawings by George Hollrock, and 
printed by ‘eter Pauper Press, thi 
memorial volume will be available free 
to Club me 1 rice to non-mem 


hers ts fiv 


Among New York Chemists’ Club members 
present at a recent meeting to discuss expan 
sion of the club's library were (I. to r.): Robert 
L. Bateman, Union Carbide and Carbon; Lin 
coln T. Work, independent consultant; and 
Kenneth Klipstein, American Cyanamid. Plans 
were discussed for the implementation of a 
program to continue the expansion of the li 
brary facilities (at present over 50,000 volumes) 
and to assure the most efficient use of this 
material 


Brooklyn “Poly” has a new home. 
This September, more than three 
fourths of some 900 graduate and 


undergraduate students at Volytechnic 


Institute of Brooklyn were relocates 
in new and modern quarters. Conver 
ion of a block quare industrial plant 
purchased in 1953 for $2,000,000 has 
provided two eight-story industrial 
type buildings and a tive ry admin 
tration building. Five ocks north 
of the Livingston St. buildings, the 
new facilities include 65 classrooms, 
83 laboratories, a 400-seat auditorium, 
a library, a cafeteria, and assorted 
club rooms and lounges CJ 


Project 200 is a unique program for 
200 civilian specialists in scientific 
fields to be granted commissions in 
the Regular Army. Chemical eng: 
neering is one of the critical fields 
looking tor othecers, rank will depend 
on age, requirements are a Ph.D. de 
gree, Or a master’s with three years 
experience in the field, or a bachelor 

with five years experience. The army 
has a full booklet giving details and 
advantages of the program. It can be 
had from Maj. Gen. H. M. Jones, The 
Adjutant General, Dept. of the Army, 
Washington 25, D. C s 


NEWS 
‘ 
| 
| 
A 
4 
af 
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Isolating finished steroids is done in these two 
Pfaudier glassed steel reactors at Merck & Co.'s 


Cherokee plant. Absolute cleanliness and cor 


Corrosioneerin 


Quick facts about the services and equipment available to help you ng reduce corrosion and proces: 


Published by The Pfaudler Co., a division of Pfaudler Permutit Inc., 


rosion resistance are musts here as in all other 
parts of complex steroid production which in 


volve several highly corrosive acids. See teat 


New MERCK Plant a Classic Study 
in Corrosive Processing 


You're putting a new product into 
production. Serious 
lems are involved 
the need for 
terms of profit return on capital in- 
vestment. Such were the 
met at the new Merck & Co 
Danville Pa 

The plant makes 
maceutical grade Bro 
mine, hydrobromic acid, chlorine and 
hydrochloric acid, and a 
just a few of the 
corrosive that enter 
the comple x reactions that produce 
the steroid 

What sort of equipment do you use 
to produce that satisfy both 
the quality controllers and the com- 
pany comptrollers who expect a fair 
their equipment invest- 


corrosion prob- 
You must justify 
spec ial equipment in 


pi oble ms 
plant in 


teroids: 
pecihications 


series ol 
organic acids are 


substance into 


ste roid 


return on 
ment? 


Experience is the answer 


Because of their long, long experi- 
ence with corrosives, the men at 
Mere k found that the problen spelled 
out its own answer: Pfaudler glassed 
steel equipment 

Pfaudler glassed because 
this construction material withstands 
more corrosives than any other 
including the halogens and acid hal- 
ides mentioned above 

Pfaudler glassed steel because it 


steel 


cannot act as a catalyst itself nor will 


metals which might 
trigger treacherous side reaction 
Pfaudler glassed 


‘ le aning 


it release trace 


stee] becau ofl 


ease in and operational 


Bromine, 


Chlorine and thew acids are among 


the biting corrosives handled by these Plaudier 
kettles at Merck 
Plaudler 


confidence on long 


intermediate 
Merck 


hesitation 


series plant 


specified without 


thers 


engineers 
basing 
experience with Ploudier glassed steel reactors 
ond storage tanks 


years of 
many in 


longevity twenty to thirty 

corrosion-free service in 

stances 
Pfaudler 


cause 


finally be 
of successful experience our 
and the 


such as 


glassed steel 


own 73 years of experience 
experience of 
Merck to whom “corrosioneering” is 
a continuous and profitable study 


companies 


News @ 
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ng costs ” 


Rochester, N.Y., U.S.A. 


Four ways to avoid thermal 
shock damage to glassed steel 


We'd be amony the last to ask you to 
haby Pfaudler glassed steel but we 
do know for fact that a little tende 
care willhelp your ve els last longer 
Tender care such as thi: 


One 


tures 


Keep your operating tempera 
be low unl SS 
with our engineering 

This limit can be 


study 


you consult 
ck partment 
exceeded but it 


calls for careful 


Two. Watch your temperature dif 
ferential especially when dumping 
a cold charge into a hot vessel 


On standard vessels 
lon we usually 


up to 2000 val 
recommend these 
te tripe rature 


Charge temp Sate temperature 
Reactor temp should be at least differential 

2750 Ff 50 Ff 200 

JOO 125 75 

350 200 150 
400 270 ‘0 

50 335 15 

‘ 


When emptying a hot medium into 
the jacket of a cold reactor, the dif 
between jacket and reactor 
hould not 
shown above 


lerence 
temperature exceed the 
sale temperature 


Dumping aw hot charge into a cold 


vessel is not as critical, but we re« 
ommend a maximum tomperature 
differential of 200 F. throughout the 
temperature range iit which you 


normally use the 
Three. Be careful when 


equipment 


we Idling 


torch cutting. Do not weld to the 
tank proper under any circumstances 
Ise electric welding to the jacket 


When welding to 
keep at least 2 


propel 


never acetylene 
the jit ket ealet 


way trom the tanh 


Four. Take note of the heat develop 
ing from exothermic reactions inside 
the ve el. Damage to the glass is un 
likely unle the reaction gets com 
pletely out of hand. For salest opera 
tion, however, we recommend that 


the 200 F. differential be maintained 


THE PFAUDLER CO., 

a division of PFAUDLER PERMUTIT 
Dept. CEP.127, Rochester 3, 

Inetatla 


thon of glawes! ateel reactors, [) Mulleton 
“4 


Tithe 

Company 

Addrem 

(ity Lome Mtate 
| 


| 

42 iy | 
| 
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NUCLEAR NEWS 


AEC proposes to process spent fuels 


Commission plans interim solution to problem of handling irradiated facilities, according 
fuels discharged from private power and research nuclear reactors. would occur at the government-owned 


rradiated tuel 


Before these facilities can be used, however 


element ! ip ite research il the uncertain growth of reactor tue additional funds must be obtained to make the 
‘ ‘ ting on uncertain knowledge of the necessary modifications 

wlio che lit Dhis de« ) vel element nvolved, and problem It should be noted that the Commus 

eoulte nt ( ter th waste torave al ion ha not altered it ob 


try build 


to yet ren to undertake the be teyral portion of the fuel cycle ind operate such plants tor this pur- 
ler the eu ty nop nuclear reactor the radio-chemi pose. Therefore, the AEC processing 
or industrial participation im il proce ng of irradiated fuel plants are planned only as an interim 
hemucal processing uch proce ny presently per effort, subject to cancellation on 12 
elon not tive pro ormed only by covernment-ow nest nonth notice vhet fuel element proe 
pective income from current ivail plants at various AEC site Proce essing services become available com 


onable price 


* the design, composition, and quantities of tice when it is determined that proc 


phe role in the f ing of spent the fuels to be processed have not been finally essing service will become available 

fuels reactors is taken in commercial facilitie it reasonable 
from the remarh le. W. Cook, Def Com prices. A conceptual plant capable of 
af (eneral Manager the ivy. 1956. to offer certai ARC it handling a variety of spent fuels, was 
vfore the bourth Annual Conference elected as the basis for establishing 
Mndustrial Forun lowl tor a private plant as a concrete for AEC processing service 


certam costs normally experienced by 


industry, the 


T: January tract with ALC for ing ery it this time that prices in the order of 
1956, a program to encourage pri ntended to assure the | per cent highes than the charex 


vile sid operate ‘ i reasonable load uri the oon puted yy the ,ould he con 


nt operation idered reasonable prices to be charges 


proce nig plant We chose 


is the intial step a program of tecl During this period it became ap by industry. The need for establishing 
i} meetings which was directed to parent that, betore an iomdustrial o1 charge ind the bases for such charges 
pre cing industry im a con vould be position to vere given the most searching consid 
ensed tory the technology vhicl proce pent fuels and to quote price eration within the AF¢ \fter a re 
is avilable to the AEC in the treld vlhich would not discourage — the view of all the toreseeable ramutica 
chenneal processing lhe paper growth of nuclear power, it would the Com felt that the 
presented at these technical meetmg necessary for the AEC to establish need for providing industry with pro 
ire available through our techmieal u firm charges for thi ervice These essing charge vas urgent, and con 
ervice Phe imiormation ¢harges were needed to allow fir cluded that the AEC basis t the 
presented at the meetin provided planning by mmdustry tor the desiga charge is contame the bedera 
basic data neee to those organiza construction, operation and tinancing Register Noties f Mareh 12, 
thet 19 Wished to make a more ex of nuclear power reactor \ceore hould be used. It ' ur feel that 
tensive tuddy of chenneal processimy invlv. the AEC set out to devel p rea reasonable charges miust le ival 
More recently, the Commission pre onable and consistent charge low ible if we are to bring imto being a 
ented a number of papers at a chemi uch processing service nuclear power mdustry t was alse 
il processing sympostum held in Bel the feeling that a commercial processor 
giumin May of 1957, These papers are could meet the Comm on criteria 
information service Qn February 18 and Mareh 12 of that this would be dithecult vould 
We also recognized that some form tls year, the Commission announced — likely involve some risk and_ st il] 
j « direct AEC assistance might he that it would cater mto contracts witl profit during the early years of opera 
necessary to enable industry to build Private reactor operators to pr vide tion 
iid operate private plants, for reasor lor proce ng of their irradiated fuel Si ur initial annour ent ot 
on the basi firm charges, unt ucl AEC a tance | min Janu 
i commercial facility having ary 19560 we had beet tudying the 
the required processing capability be tern ind conditions under which the 
* the fuel processing load available initially eoune yailahle Ihe AE further AEC could accept proposals for proc 
may ost Se lange cme tated that the contracts with the re essing services on the base load for a 
* the fuel processing technology has not ; ' 
been advanced to the desired stage of de actor operator would be cancelled commercial plant 
upon not le than twelve months no- (Continued on page 92) 


velopment 
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for the chemical plant 


Choosing materials of construction for chemical- 
industry equipment is a complex job. The first 
step toward the solution of a new problem is the 
analysis of all the requirements that can be antici- 
pated. If they indicate one or more of the prop- 
erties shown, thances are that Crucible stainless 
steel is the most practical choice you can make. 


L 


PREVENTS CONTAMINA- 
TION —With stainless 
there's no pickup of metal!- 
lic ions or deterioration in 
the product. Stainless 
stays out of the process 
solution. 


WITHSTANDS TEMPERATURE EXTREMES - 
At very high temperatures, stainless stays 
strong. At very low ones, it does not become 
brittle as other metals may 


— Erosive and abrading action less can 


Canadian Distributor — Railway & 


How to evaluate materials of construction 


RESISTS CORROSION 
Stainless is almost 
impervious to attack by 
oxidizing acids like 
nitric acid. It resists 
strong alkaline solu- 
tions, and many other 
chemical compounds. 


CLEANS EASILY~—Even for the most rigorous clean 


ing problem—that of decontamination to remove 
radioactive matter—stainless is chosen decisively 


over other materials 


PROVIDES GREAT STRUCTURAL STRENGTH 


Stainless is about 50% stronger than mild 
steel. It permits lightweight, Gurable construc 


tion of chemical proces 


RESISTS WEAR AND ABRASION ALLOWS COMPLEX FABRICATION Stain- 


be cut, bent, drawn, welded, 


makes the surface of stainless machined, forged, spun, riveted, cast 
harder. It’s ideal for mixers fabricated by all the common metal-work- 
chutes, bins and piping. 7 ing processes. Stainless imposes no 
resirictions on equipment design. 
Ic ry UJ C | LE} first name in special purpose steels 


Power Engineering Corp., Ud. 
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ng equipment 


Crucible metallur 
gists have had con 
iderabk experience 
with tainless in 
chemical applica 
tions. They will be 
happy to work with 
you to make the best 
most economical us 
of stainless in your 
plant. Crucible Steel 
Company of Amerwa, 
The Olwer Budding 
Mellon Square, Pitts 
burgh 22, Pa 


Send for a copy of the 44. 
page booklet “Making the 
Most of Stainless Steels in 
the Chemical Process Indus- 
tries”. It's packed with dote 


you con use 


=_ 
| 
| 
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EMBLEM of SERVICE 


to the Process Industries 


~ 


This trademark stands for 25 years of important service to the process indus- 
tries. During this time a great many custom engineered TURBO-DRYER® 
installations have solved difficult processing problems and have increased profit 
margins. These installations are distinguished for their performance—close 
tolerance control, non-degradation of product and continuity of operation 

Wyssmont Company, Inc, has pioneered advancements and is constantly 
making significant contributions in the fields of 


e Continuous low temperature drying 
e Continuous closed circuit drying 
e Continuous purification by entrainer sublimation 


e Continuous desolventizing with solvent recovery 


e Continuous drying with superheated vapor 


As in the past Wyssmonce will continue to work closely with customers, util- 
izing its trained engineering talent and advanced testing facilities for solving 


new challenging problems 

TURBO-DRYER® Closed Circuit Systems are available in a wide range 
of sizes from packaged pilot plant units to giant outdoor units with evapora- 
tive Capacities in excess of 20,000 Ibs. per hour. Your inquiries are invited 


Turse 


VERY, cow s purification by SUBLIMA 


42.030) 27th Se (Bridge Plaza South), Long Island City 1, N.Y. Represencatives in principal cities 
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PROCESSING SPENT FUELS 


(Continued from page 90) 


In April of this year we decided to 
explore with industry their interest in 
constructing a plant to process fuels 
from licensed reactors with the assur 
ance of a base load of AEC irradiated 
fuel \. number of companies inter 
ested in this field were requested to 


submit comments on a proposed invita 


tion contaming the terms and condi 
tions under which the AEC would a 
cept propo als tor proce ing the base 
load 


The proposed invitation for competitive pro 
posals was generally unacceptable to industry 
for a number of reasons, and no alternative 
bases acceptable to the AEC were included in 
the replies received. it was the concensus of 
the companies that the income from a plant, 
using the AEC definition of reasonable cost, 
would be insufficient to provide an acceptable 
return on the capital investment required. The 
unknown increase in development costs when 
fuels are changed to more competitive ones, 
the complexities of the storage and disposal 
problem, and the probable rapid obsolescence 
of some of the processes selected for the plant 
were some of the specific deterrents noted by 
industry. The AEC does not wish to invite 
proposals from industry when there appeors 
to be no reasonable chance that acceptable 
arrangements will result Accordingly, the 
AEC does not intend to issue a formal invita 
tion for proposals at this time 


Since industry appears unready at 
this time to undertake a major effort 
in the radiochenneal processing ot 


fuels from licensed reactors on the 
basi propo ed, the Ak‘ ias been left 
with the problem ot how to prepare 
lor the processing of tuels returned 
trom leensed reactor and to recover 
the valuable pecial nuclear material 


While still planning to have imdustry 


assume respousibility for processing 
private fuels at a later date. After a 
tudy of the po ble alternative the 
AEC decided to proce these fuels 


existing developmental and production 
facility lor an intern period until 
industry builds plants for the recovery 
ot source and special nuclear material 


from licensed pent fuel 


\ the proce mg load thre proce 


ing technology, and the composition of 
nuclear fuels become better known. we 
expect industry will begin proces ny 
the tuels from licensed reactors before 
the Tune 30 1967 expir ition date of our 
ontracts with reactor operat Our 
present plans do not contemplate proc 
ne these fuels im existing rcrlitye 
beyond the expiration date these 
contract Since it our wuitent not 
to stay in this busine every ettort 
will be made to mit ve uch modi 
heations a will be neces iry to these 
litve ind to postpone ictual ex 


penditures of funds until the latest 
po thle date consi tent with the need 


= 
92 e 


to keep recovery On a rea onable cur 
rent basis We do not consider the 
use of existing AEC plants for pet 
forming the recovery services desirable 


20011 ratio 
of maximum 


over the long-term. This plan has been to minimum 


selected with the confidence that the apese. 
economics of chemical processing will 

change and that industry will build and 

operate processing plants in the near 

future. 

To support our objective as wel 
as to provide the AEC with the data 
necessary to proce hi * spent tuel 
elements on an interim basis, we will 
continue to direct our research and de 
velopment effort toward both our im 
mediate problem of modification of ex 
isting tacilities and our longer range 
interest im developing new, low-cast 
processing methods. We will also con 
tinue to direct our effort toward de 


veloping solutions to the waste oraye 
ind disposal problem 
While we do not at this time plan 
to issue an invitation offering pecihe 
AEC assistance in the form of a bas« 
load, | hope that it is clear all that 
the way is open at any time for 
try to build and operate a purely cor 
mercial processing — facility ubject 
only to the Commission's licensing re 
quiremic We ire hopetul that some 
companie may tind it attractive, per 
hap as part ol their ce velopme pro IF VISCOSITY 


yrams, to undertake at least a limi 


effort in this field : IS ONE OF YOUR 


In addition encourage you 


ay apa ass PRODUCT'S DIMENSIONS 


nergy activity These con 


tacts will greatly assist us in our effort 


arrive at a bass for industrial par Brookfield 8-speed Viscometer wi// 


neipation which will be acceptable to 


the and We will answer every measurement problem! 


rious considerati 
t proposal which you may ‘ 
on iGer the offer of a Why not invest a three-cent stamp and see what we mean? Our illustrated 
brochure shows you how the Brookfield 8-speed viscometer and spe- 
cialized accessories will answer every viscosity measurement problem you 
irrangement may have. You'll see how this one, easily operated, portable instrument 


* power tuel will provide precise measurement readings directly in centipoises. Even 


istance may result 


in its Jonvory, 1956 announcement the in applications involving extremes in viscosity, temperature or corrosion! 


AEC noted that Commission facilities may b 

utilized by private firms for research and de Complete information will be yours, too, about the 
Brookfield Helipath Stand. With it, it's easy to test, 
chemical processing. The full costs of such 
utilization would be defrayed by the user. | study and control highly-plastic materials, gels and 


velopment, and for training in connection with 


wish to call this to your attention since no one semi-gels. It automatically lowers a Brookfield Viscom- 


has token advantage of this offer. We feel 
h eter equipped with a special bar-type spindle through a 
thot the work experience program, or training 
program, offers the fastest and least expensive helical path providing constant measurement of undis- 
way to train personnel bt 

y F nel and obtain up-to-date turbed material. Write for full information today 
technology in this field 


With WORLD'S STANDARD FOR VISCOSITY MEASUREMENT 


chemi 


ENGINEERING LABORATORIES INCORPORATED 
STOUGHTON 28, MASSACHUSETTS 
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wa Sicon $ 


Operator masks end of combustion 
chamber with simple cardboard 
shields as he applies SICON finish 
fo resist temperatures up to 800'F. 


This J-35 afterburner shroud as- 
sembly has been masked at critical 
hole patterns and threaded attach- 
ments before being sprayed with 
SICON silicone coating. 


tion is indicated we will provide 


WAUKEG 
*LACG 


“EAST WATER ST., 
ENAMELS*SYNTHETICS 


PROTECTING JET ENGI 


Write us about your problem. If a SICON formula- 


c'or and temperature requirements. 


IM IDLAN 
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E PARTS 


ilicone 


Allison 4-35 A-35 assembly of Seler-built 
ports SICON is used a8 @ protective coating 
on combustion chambers, oft-frames, ether 
jet engine ports. and afterburners 


HEAT RESISTANCE UP TO 
800°F. plus 
EASY APPLICATION 


An example of how SICON 
solves Finish Problems 
for Design Engineers. 
Jet engine parts made by Solar Aircraft 


are fabricated special aluminized 
steel to meet conditions of extremely high 


from 


temperatures. Certain welding operations 
destroy the aluminized surface, and at such 
critical points SICON was first adopted as 
a touch-up finish to renew vital protection 
needed. SICON proved stable under sear- 
ing heat tests duc to its strong film adhe- 
sion and excellent heat resistance charac 
teristics, also so easy and fast to apply that 
many parts are now given an all-over 
SICON coating. 

Rigorous heat tests have proved SICON 
best for many 
automobile manifolds, exhaust pipes, fur- 
naces, and heaters. SICON is easy to apply, 
by brush, spray, or dip, to any chemically 
and in many cases can be 


other products such as 


clean surface; 
either air-dried or baked. 

Decorative colors for lower temperature 
needs—whites, beiges, and other 
shades, all with excellent retention of 
color and gloss in the 550°F. range, are 


now available. 


tans, 


a sample based on 


AN, ILLINOIS 


UERS-VARNISHES 
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INSTITUTIONAL NEWS 
| 


Theoretical papers of lasting interest 


in the Sefd of basic Chemical Engi 
neering can be found in the September 
and December issues of the AJ.ChE 


Journal The topics included are 


SEPTEMBER eo 

Absorption and Distillation: Measured Plate 
Efficiencies and Values Predicted from Single 
phase Studies; Evaluation of the Heat Require- 
ments in Batch Distillation Operations 

Diffusion and Mass Transfer: Graphical Solu 
tion of Turbulent-flow Diffusion Equations; Gas 
Mixing in a Square Duct; Thermal and Mate 
rial Transfer in Turbulent Gas Streams; Local 
Transport from Spheres; Effects of Bubbling 
and Stirring on Mass Transfer Coefficients in 
Liquids; Effect of Liquid Physical Properties and 
Flow Rates on the Surface Area of Sprays from 
a Pressure Atomizer 

Heat Transfer: Nusselt Values for Estimating 
Turbulent Liquid Metal Heat Transfer in Non 
circular Ducts; Heat Transfer Coefficients for 
Condensing Organic Vopors of Pure Compo 
nents and Binary M Studies on Effec 
tive Thermal Conductiviiies in Packed Beds 

Drying: Drying of Sand on a Hot Surface 

Fluid Flow: Interaction Between a Turbulent 
Air Stream and a Moving Water Surface; Dis 
charge Coefficients through Perforated Plotes; 
Two-phase Pressure Drops in Large-diameter 
Pipes; Two-phase, Steam-water Critical Flow; 
Behavior of Suspended Particles in a Turbu- 
lent Fluid 

Mixing: Simple Theory of on Idealized Tur 
hulent Mixer 

Kinetics: Equilibrium Ratios of Hydrogen and 
the Critical Loci of Hydrogen-paroffin Mixtures 


‘ures; 


Catalysis: Catalysis Effect of Water Vapor 
on the Catalytic Oxidation of Nitric Oxide; 
Catalyzed Gasliquid Reactions in Trickling- 


bed Reactors; Determination of the Chemical 
Properties of an Oxide Catalyst in a Closed 
System 

Physical Properties: Surface Tension of Ace 
tone-water Solutions up to Their Nornal Boil- 
ing Point; Critical Constants of the Aromatic 
Hydrocarbons 


@ DECEMBER 

Chemical Kinetics; Kinetics of Aldehyde Hy 
drogenation; Reaction of Porous Solids 

Fluid Flow: Axial Mixing in Pipes; Motion of 
Spheres and a Fluid in a Cylindrical Tube; The 
Distribution of Eddy Viscosity and Mixing 
Length in Smooth Tubes; Velocity Profile for 
Fully Developed Turbulent Fluid Flow 
Pipe; Continuous Flow Stirred Tank Reactors 

Diffusion and Mass Transfer: Diffusion Coeffi 
Hydrocarbon Systems Meth. .e-n 
Mass Transfer B>otween Two Liquids 


moa 


cients in 
Heptane; 
with Chemical Reaction 

Separation: Prediction of Cake Washing Re 
sults with Continuous Filtration Equipment; Hy 
droextraction: Flow in Submerged Cakes; Con 
tinuous Centrifugation in a Disk Centrifuge 

Heat Transfer: Thermal Conductivity Reduced 
State Correlation for the Inert Gases; Unsteady 
Stote Heat Transfer in Stationary Packed Beds 
Thermal Resistance of an Eddy 

Thermodynamics: Vapor-liquid Equilibria and 
Heat of Mixing in the Ternary System n-Oc 
tane-Ethylbenzene-Cellosolve and Three Re 
lated Binaries; Vapor-liquid Equilibrium Dato 
for the Ternary System Cyclohexane-Heptane 
Toluene; Heats of Vaporization of Hydrogen 
Bonded Substances 


Copies of quarterly journal of 
the chemical engineering profession 
are available from the office of the Ih 
stitute at 25 West 45 Street New 


York 36, N. Y 
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An electron microscope has been presented to 
the University of Akron Institute of Rubber Re 
search by the Goodyeor Tire & Rubber Co 
Shown with the instrument are Maurice Morton 
right), director of the Institute; R. P. Dins 
more left), Goodyear, vice president for re 
search and development; and Norman P. Au 
burn (center), president of the U. of Akron 


Development of a new type of smog 
sampling equipment will be carried 
out by the Research and Develops ent 
Dept. of Pittsburgh Coke & Chemical 
under a contract awarded it by the 
| ‘ Public Health Servi Pitts 
(Coke says that their scientists 
wil umat Vv per cent or better am 
pling efliciency in coliecting mo 


contaminant for analy 


Research on high-purity anhydrous 
titanium trichloride, now being pro 
duced in semicommercia! quantities by 
Stauffer Chemical, indicate that the 
ol par 

vent mn 

the manufacture of rganic chem 
ical ind pharmaceuts il 
An advanced model electron probe 
microanalyzer, designed and built at 
Battelle Memorial Institute, has just 
heen placed olumbu 

10.000) 
crons ) 


the 


Substantial expansion of facilities for chemi 
cal and biochemical research has been an 
nounced by Chaos. Pfizer & Co. A new re 
search building (see artist's sketch above), lo 
cated near the company's plant at Groton, 
Conn., is scheduled for completion lote in 
1959 


FLETCHER TORNA: 


THE CENTRIFUGAL WITH 
FULL AUTOMATION 


Bottom 
Discharge 
Tri-Point 
Centrifugal 


Bottom 


Discharge 


CUT PRODUCTION COSTS IN HALF — The Fletcher Tornado 
needs no operators. It’s fully automatic, gives you 24-hour produc 
tion. You're certain of quality control of your product because of the 
uniform load and the unvarying consistency. Compare these features 


Uni-Construction—Entire centrifugal— basket, curb, drive and 
accessories oscillate as a unit 

Bi-Ball Swivel — Dua! ball and socket on each of the three 
steel balancing stands assure smooth oscillation 


Tri-Point Suspension—Scicntifically positioned to provide posi 
tive, effortless balance of the entire centrifugal 


Also available in manual and semi-automatic models 
F/M variable drive @ Zero to maximum RPM 


CENTRIFUGAL 
Fletcher Works, Tuc. DIVISION 
2nd & Glenwood Avenue e Philadelphia 40, Pa 


Send me additional information on the Fletcher Tornado Centrifugal 
NAME & TITLE 


COMPANY. 


ADORESS City & STATE 


é 
RESEARCH NEWS 
& 
4 
\ 
| 
| 
| 
] 
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(“he SUPERIORIT 


REACTION FLASKS 


+ 


HEADS 
INTER- 
, CHANGEABLE 


ALL BOTTOMS 

LARGE NECKS 
FOR EASE OF 
CLEANING 


UNIVERSAL 
CLAMP 


FITS ALL 
CAPACITIES 
Bottoms Available in 
Stainless Steel, Monel 
and Other Metals, 
as well as Glass 

Wide Range of 
Glas-Col Heaters, = 
Powerstats, 
Trubore Stirrers 
and Stirring Motors§ 
in stock for f 
immediate 


shipment 


Flask Capacities 
1 Liter to 72 Liters 


For Reaction Flask Effi 
ciency end Economy 
Rely on Ace 

Complete stocks car 
ried at our Midwestern 
Division, 639-4) South 
Hancock St, Louisville, 
Ky 

Our Research Staff and 


Engineers are always at 


your service 


VINEL AND NEW JER 
Division 
KY.—Box 996 


‘Louis 
Specialists to Industry and Research 


@ 1958 MEETINGS 


@ Wilmington, Del, February 3-4, 1958 
Hotel DuPont. LSA. Chemical and Petroleum 
Industry Symposium on “Progress and Trends 
in Chemical and Petroleum Instrumentation.” 
Advance registration forms from Bill Durkin, 
Fischer & Porter Co 2011 Concord Pike 
Wilmington 3, Del 


@ Chicago, Ill., March 17-21, 1958 

1958 Nuclear Congress. Managed by Al Che 
Coordinated by E.J.C. Will include: 4th Nuclear 
Engineering and Science Conference, 4th In 
ternational Atomic Exposition, 6th Atomic 
Energy in Industry Conference, 6th Hot Labo 
ratories and Equipment Conference, and the 
American Power Conference 


@ Brooklyn, N.Y., April 6-10, 1958 

Engineering Societies Building, New York, 
N. ¥. Annual International Symposium of 
Microwave Research Institute of Brooklyn 
Polytechnic. Subject “Electro Waveguides.” 


@ Montreal, Canada, April 20-23, 1958. 
Sheraton-Royal Hotel. Joint A.1.Ch.E.-C.1.C. 
Conference. A.j.Ch.E. CHAIRMAN: Kenneth 
Beatty, North Carolina State College, Raleigh, 
N. C. CO-CHAIRMAN: W. H. Gauvin, McGill 
Montreal. Chemical Engineering 
Aspects of Heavy Water Power Reactors— 
CHAIRMAN: Donald Stuart, Evaluation Section, 
Civilian Power Reactors Branch, A.E.C., Wash- 
ington 25, D. C. CO-CHAIRMAN: W. M. 
Canadian A.E.C. Chemical Engi- 
neering Methods in Mineral Processing 

CHAIRMAN l A Roe Int Minerals 
Chicago 6, CO- 
CHAIRMAN University of 
British Columbia, Department of Mining 
& Metallurgy, Vancouver 8, B. C. Fluid Me 
chanics CHAIRMAN. 5S. G. Mason, Dept of 
Chemistry, McGill Univ., Montreal, P. Q. Neise 
in the Chemical Industry CHAIRMAN: G 
Thiessen, Physics Division, National Research 


University, 


Campbell, 


and Chemical Corp., 


Forward 


ouncil, Ottawa, Ontario. Chemical Engineer- 
ing in the Pulp and Paper Industry—-CHAI® 
MAN: L. R. Thiesmayer, Pulp and Paper 


Research Institute of Canada, 3420 Univ 
Montreal, Future Sources of Energy 
CHAIRMAN, J. W. Hodgins, Director of En 
», McMaster 
Modern Eng'neer- 
Techniques CHAIRMAN 


a-neering tudies, Hamilton ¢ olleg 
Univ Han 
ing Construction 


future meetings «x 


S. A. Guerrieri, Lummus Co., 385 Madison 
Ave., New York 17, N. Y. High Temperature 
Materials for Jets and Rockets CHAIRMAN 
Charles Marsel, New York University, New 
York, N. Y. Statistics in Chemical Engineering 
CHAIRMAN: J. C. Whitwell, Princeton Uni- 
versity, Princeton, N. J. General Papers (2 
sessions)—CANADIAN CHAIRMAN (pro tem): 
W. H. Gauvin, Dept. of Chemical Engineering, 
McGill Univ., Montreal, P. Q.; AMERICAN 
CHAIRMAN: H. Donnelly, Wayne University, 
Detroit, Mich. Special panel discussion (Sun- 
day afternoon, April 20, 1958) Chemical 
Engineering Education in the United States 
‘and in Canada—MODERATOR: W. G. Whit- 
man, Dept. of Chemical Engineering, M.1.T., 
Cambridge Mass International Luncheon 
Tuesday noon, April 23) SPEAKER: Lester 
Round Table Discussion (following 
luncheon) on “What the Investor Looks for 
in Chemical Management and What Manage- 
ment Looks for in Investments.” 


Pearson 


@ Namur, Belgium, June 10-13, 1958. First 
International Congress on Vacuum Techniques, 
sponsored by Commissariat General of the 
Belgian Government with the Brussels 1958 
International and Universal Exhibition 
Further information from Professor E. Thomas, 
c/o CSN/ERM, 30, Avenue de la Renaissance, 


Brussels 4, Belgium 


e@ Berkeley, California, June 19-21, 1958. 
Dwinelle Hall, University of California. 1958 
Heat Transfer and Fluid Mechanics Institute. 
Sponsored by Calif. Institute of Tech., Stanford 
Univ., University of Calif., Univ. of Santa 
Clara, Univ. of Southern Calif., A.LCh.E., 
Amer. Rocket Society, A.S.M.E., Amer. Society 
of Refrigerating Engineers, Institute of 
Aeronautical Sciences, Society of Automotive 
Papers on fundamental aspects of 
GENERAL 
Oppenheim Mechanical 
Berkeley, Calif 


Engineers 
heat transfer and fluid mechanics 
CHAIRMAN: A. K 
Engineering, Univ. of Calif 


@ Philadelphia, Pa. June 22-27, 1958. 
Bellevue-Stratford Hotel. A.I.Ch.E. Fiftieth 
Anniversary Meeting CHAIRMAN: Roy 
Kinckiner, DuPont, Wilmington, Del. Theme 
for program is: A Look to the Future. All sym- 
oosia and papers are being p'enned in « 
(Continued on page 8) 


SOUTHERN NEVADA SECTION SCHEDULES ONE-DAY 
MEETING FOR JANUARY IN LAS VEGAS 


Chemical engineers are sure to profit 
from their visit to Las Vegas January 
Ik. Unlike similar recent one-day sym 
posia, participants at mext January’ 
ll-day yinposium on eleetro-chem 
try, corrosion, and instrumentation 
ponsored by the Southern Nevada 
Section of A will not have 


etween 


to make the awtul choice 
vhich one of two or three simultane 
ous panels they want to attend. Paper 
dn pre ented one it a time and 
nm sequence in accordance with the 
chedule hi ted thre ing 


program breakdown 
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ELECTROCHEMISTRY 

Electrochemistry, Charles W. Tobias, Uni- 
versity of California at Berkley 

Mercury Cells, A. Sasilevski, North American 
Solvay, Inc 


CORROSION 


Fabrication and Uses of Glass-lined Steel and 
Tantalum, J. W. Koehler, Pfaudler Sales Co. 


INSTRUMENTATION 

Process Gas Chromotography Analysis, Stan 
Spracken, Beckman Instruments, Inc 
Evaporator Controls, Steve V. Kerstner, Fox 
boro Co 

Instrumentation of a Bauxite Reduction 
Plant, Emory Feree, Minneapolis-Honeywell 
Process Design for Automatic Control, J). G 
Ziegler, Taylor Instrument 


| 
ic 
>) — 
‘ 
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Complete nitrogen system includes LN300 generator and drying equipment 
on a common base, factory tested, ready for fast, simplified installation 


Here It Is...The Finest Nitrogen 
Generator Ever Built 


No other nitrogen generator brings you all natural gas, LPG, hydrogen and light fuel oils 
the advantages of Gas Atmospheres’ advanced Complete purification at any flow rate is as 
unitized design. Here’s more generator in jess sured by Gas Atmospheres’ exclusive absorbing 
space actually 20% less floor space re system 
quired, yet all operating and maintenance These are a few of the many reasons why 
points are easily accessible youll want to talk with a Gas Atmospheres 

It's factory built on a common base just engineer when next you're considering nitro 
set it in, connect utilities and process gas gen generator equipment, Write for your copy 
piping and it’s ready to go. All controls and of new Nitrogen Generator booklet today 
measuring devices are centrally located. Sim 
plified combustion control assures ultimate 
safety and high purity analysis. Exclusive 


air-fuel control guarantees precise ratio ad “ 
justment . . . eliminates complicated, trouble as mc 
some carburation system q 


Fuel-air mixing is accomplished at the for predvciag tadvcteiol 
burner for highest safety. This also permits 20011 WEST LAKE ROAD CLEVELAND 16, OMIO 
the use of a wide range of fuels including 
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9-tray Sargent Dryer for 
reclaimed rubber 
Equipped with explosion- 
proof latch so that door 
in back simply opens 
should pressure build up 
within the dryer 
Installation in large 
chemical plant 


Pilot Plant Sargent Tray Dryer — 
} trays, even circulation of air 
over and through all trays Air 
flow may be adjusted to product 
needs ehsily and quickly 
Installation in food plant 


There's a Tray Dryer by Sargent to do the job. From one tray to dozens; 
from small table or lab models to huge, multi-stacked, multi-tray jobs; from 
«-l-o-w drying cycles for sensitive or unstable materials to high-speed 
drying where “flash” methods are indicated 

All are of Sargent’s famous dependably sturdy and trouble-free design and 
construction; completely automatic operation with simple changeover to 
manual for small test or research runs; fully instrumented; Guaranteed per- 
formance and complete product control; product protection with uniform 
quality results “every charge. All are performance-proven with a wide variety 


of products from abrasives to waste sludge 


A Sargent Dryer will do the job for your product — better, easier, at less 
cost. Want details? Just ask your nearest representative or write or phone us 


C.6. SARGENT'S SONS CORPORATION 


PHILADELPHIA 19 — FE. Wasson, 519 Murdock Road 
CINCINNATI 18 — A L Merrifield, 730 Brooks Avenue 
CHARLOTTE, NC — WS Anderson, Carolina Specialty Co 
ATLANTA, GA. — J. R. Angel, Mortgage Guarantee Building 
TORONTO |, CAN. — Hugh Williams & Co., 27 Wellington St. East? 
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(Continued from page 


cordance with this theme. Fluid Mechanics, 
Heat and Mass Transfer—Organizer: C. R 
Wilke. What Does the Future Hold? —Or- 
qanizer: William J. Borns, Socony Vacuum 
Oil Co., Paulsboro, N. J. Education of the 
Chemical Engineer CHAIRMAN: F. M. Tiller 
Univ. of Houston, Cullen Blvd Houston 4, 
Texas. Salaries of Professors Organizer: not 
yet named. (See story on page 110.) 


@ Evanston, Ill, August 18-21 1958 Al 
Ch.E.ASM.E Heat Transfer Conference 
Northwestern U. Technological Inst. CHAIR 
MAN: A. S. Foust, Dept. of Chem. Eng 
Lehigh University, Bethlehem, Pa 


e@ Salt Lake City, Utah, Sept. 21-24, 1958 
Hotel Utah A.LCh.E National Meeting 
CHAIRMAN: E. B. Christiansen, Dept. of Chem 
Eng., Bldg. 437, Univ. of Utah, Salt Lake City 
Air Pollution—CHAIRMAN: W. L. Faith, Air 
Pollution Foundation, 704 S. Spring 
St, Los Angeles 14, California. What's 
New in Liquid Metals Technology—CHAIR- 
MAN: Marshall Sittig, American Lithium Insth 
tute, Inc., P.O. Box 549, Princeton, N. J. 
Crystallization—-ORGANIZER: C. S. Grove, Jr., 
Director of Engineering, Syracuse Univ. Re 
search Institute, Syracuse 10, N. Y. Foams 
and Froths—ORGANIZER: J. Louis York, Dept. 
of Chemical Engineering, Univ. of Mich., Ann 
Arbor, Mich. Ethylene—ORGANIZER: Her- 
mann C. Schutt, 201 Devonshire Street, Boston, 
Mass Polar-Nonpolar Thermodynamics 
CHAIRMAN: J. M. Smith, Dept. of Chem 
Engr., Northwestern Univ., Evanston, til 
Petroleum Substitutes CHAIRMAN: J M 
Hirsch, Gulf Research & Dev. Co, P. O 
Drawer 2038, Pittsburgh 30, Pa 

@ Cincinnati, Ohio, December 7-10, 1958. 
Netherland Plaza Hotel. A.I.Ch.E. Annual Meet- 
ing. TECHNICAL PROGRAM CHAIRMAN: A. C. 
Brown, Emery Industries, Inc., June & Lo 
Streets, lvorydale, Ohio. Liquid Poliution— 
C. Fred Gurnham, Dept. of Chem. Eng., Mich- 
igan State U., East Lansing, Michigan. Distille- 
tion—CHAIRMAN: W. C. Schreiner, M. W. Kel 
legg Co., 711 Third Ave., New York 17, N.Y 
High-Speed and Timetapse Photography in 
Chemical Engineering—CHAIRMAN: J. W 
Westwater, William Albert Noyes Laboratory, 
Univ. of Illinois, Urbana, Ill. Kinetics & Rate 
Processes—-CHAIRMAN: H. E. Hoelscher, Dept 
of Chem. Eng., John Hopkins Univ., Baltimore 
18, Md. New Approaches for Commercial 
Chemical Development—CHAIRMAN:. H. E 
Wessel, Monsanto Chemical Co., 1700 South 
Second Street, St. Louis, Mo. Reprocessing of 
Fluid Reactor Fuels CHAIRMAN. O. Dwyer, 
Chemical Engineering Division, Brookhaven 
National Laboratory, Upton, L. |., N. Y. The 
Application of Computers to Heat and Mass 
Transfer Problems—CHAIRMAN. J. M. Smith. 
Northwestern Univ., Evanston, tll. low Tem 
perature Processing CHAIRMAN: C. McKinley, 
Air Products, Inc., Allentown, Pa. Applied 
Heat Transfer—CHAIRMAN: Not yet 
pointed. Scale-up from Pilot Plant to Plant 
CHAIRMAN: D. B. Coghlan, Foote Research 
and Development Laboratories. Berwyn, Pa 
CO-CHAIRMAN Schulze, DuPont, 
Chambers Works, Jackson Labs., Penns Grove, 
N. J 


@ 1959 MEETINGS 


@ Kansas City, Mo., May 10-13, 1959. TECH- 
NICAL PROGRAM CHAIRMAN: Fred Kurata, 
Chemical Engineering Dept., Univ. of Kansas 


(Continued on page 100) 
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TRADE MARK 


PROCESS EQUIPMENT 
BRIEFS 


Packaged ‘‘Karbate”’ Recirculating- 
Type Heat Transfer Systems for 
Plating Applications 


Corrosion resistance, long life, low cost 

these are some of the advantages of 
the “Karbate” recirculating-type heat 
transfer system. Designed for economi- 
cal heating and cooling of plating solu- 
tions, the system features proven 
“Karbate” centrifugal pump and con- 
centric tube heat exchangers. 

Standard package units, available im- 
mediately, provide 4.1 to 35.2 square 
feet of heat transfer surface and cir- 
culating pump capacities of 20 to 100 
gallons per minute. 

For details, contact National Carbon 


Company, P.O. Box 6087, Cleveland, O. 
“Intalox"’ Saddle Packing 
Now Available in Carbon 
f Developed jointly 
by National Carbon 
4 Company and U.S 
Stoneware Com- 
be) pany, new carbon 
saddle packing has a 
i @L wide range of chem- 

| ical applications 
. The new type sad- 
dies, sold under U.S. Stoneware’s trade- 
mark “INTALOX”, are recommended for 
hot alkalis, mixtures of hydrofluoric 
and sulfuric acids, hydrofluoric and 
phosphoric acids — applications where 
chemical resistant ceramics would be 
unsuitable. The new carbon saddles can 
withstand abrupt temperature changes 
without danger of spalling. Saddles 
assure maximum contact surface be- 
tween liquid and gas or between liquid 
and liquid 
For details, contact U. S. Stoneware, 
60 East 42nd Street, New York 17, N.Y. 


News from 


National Carbon Company 


Division of Union Carbide Corporation - 30 East 42nd Street, New York 17, N.Y. 


Sales Offices: Atlanta, Chicago, Dallas, Kansas City, Los Angeles, New York, 
Pittsburgh, San Francisco. IN CANADA: Union Carbide Canada Limited, Toronto 


VERSATILE CARBON AND GRAPHITE 
STRUCTURES CUT COSTS IN HIGH 
TEMPERATURE CORROSIVE PROCESSES 


This installation has one of the largest capacity combustion chambers ever built. Made of 


graphite, the burner chamber (on right) and the 


carbon hydrator tower (on left) produce 


phosphoric acid from elemental phosohorus for the Shea Chemical Co. of Jeffersonville, Ind 


Corrosion resistance and structural 
stability at high temperatures make 
carbon and graphite invaluable in 
combustion chambers, reactor vessel 
linings, bubble cap trays and packing 
support structures. Virtually immune 
to thermal shock, and with little ex- 
pansion under heat, carbon and 
graphite can be used in reducing 
atmospheres up to 3000 °C. Further- 
more, high thermal conductivity en- 
ables water-cooled graphite struc- 
tures to withstand up to 2000 F 
under oxidizing conditions 

Easily machined to close toler- 
ances, carbon and graphite can be 
worked even by hand tools. Depend- 
ing on size and process requirements, 
the materials can be supplied for 
either monolithic or segmental struc- 
tures. Segmental structures have been 
built with walls 20’ long x 15° high, 
using blocks 742” thick, 2842” wide 
and 72” long. 


After a carbon or graphite structure is com 


pleted, shoring is removed. Special high joint 
strength cement with essential properties of 


carbon and graphite bonds the blocks or slabs 


The terms ‘National and 


Shield Device, Karbate’' and nion 


TIONAL 


TRADE MARK 


Carbide’ are registered trade marks 
of Union Carbide Corporation 
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DEMINERALIZATION ALONE 

1S NOT ENOUGH 

TO PRODUCE 15,000,000 OHM 
WATER... FREE OF 

ORGANICS, BACTERIA AND 
SUBMICROSCOPIC PARTICLES 


Two-BED 


BARNSTEAD 


THIS BARNSTEAD EQUIPMENT 
EMPLOYING DEMINERALIZA- 
TION, DISTILLATION AND SUB- 
MICRON FILTRATION PRODUCES 
PUREST WATER——-HOH ABSOLUTE 
IN PRODUCTION QUANTITIES 


The above combination of Water De 
mineralizers, Water Sull, and Barn 
stead ME Filter, operated in series, 
will produce 15,000,000 OHM Water 
in production quantities free of 
bacteria, Organics and submicroscopic 
particles. Write for Catalog 127, and 


Bulletin 141 


NEW: TRANSISTOR WASHER 


This apparatus washes 
md transistor 
am other small electri 
cal parts in hot distilled 
demineralized water 
New repurification prow 
ess conserves thousands 
of gations of demin 
eralized water cach day 


WRITE FOR BULLETIN 


arnstead 


& DEMINERALIZER CO. 


2146 


CLEVELAND 
ACademy 
6 6622 


LOS ANGELES 
RYan 


NEW YURK 
Kingsbridge 
61557 
PHILADELPHIA 
LOcust 
61796 1.9373 
SAN FRANCISCO CHATTANOOGA 
TEmplebar 6 5863 

2.5391 
R2 Lanesville Terrace, Boston 31, Mass 


FIRST IN PURE WATER SINCE 1878 


BOSTON 
JAmaica 
43100 
CHiIcaGo 
Financial 
60586 
JOHNSON CITY 
3113 


(Continued from 


Reaction Kinetics CHAI2 
White Deot. of Chen Engr., 


Lawrer 
MAN R 
Ur of Michigan, Ann Arbor, Mich. Hew 
to Become @ More Proficient Technical Engi- 
neer CHAIRMAN: not yet Heavy 
Chemicals CHAIRMAN ot 


chosen 


@ London, England, Summer 1959 

“ 

symposium on “Instrumentation and Com- 
putation in Process Development and Plant 
Design.” Sponsored by Institution of Cher 
ical Engineers, So iety of instrument Tec 
British Computer 
Information fron Institution of Chern 


London, 1 


nology, and the 


Engine ers 16 Be Igrave Sa 


@ San Francisco, Calif., December, 1959 
TECHNICAL PROGRAM CHAIRMAN: C. R 
Wilke, Division of Chemical Engineering Univ 
of California, Berkeley Calif Process 
Dynamics CHAIRMAN. E. F. Johnson, Dept 
Princeton Univ 


Princeton 


of Chen Engr 
NJ 


The 
Alche 
wide 5 ypularity that the Program Committee 


indtable Discussions held at recent 


National Meet ngs have enjoyed suct 


has decided to emphasize this type of get 
together at other meetir gs in the near future 
s are needed badly and 
will be tlcomed with open arms Ideas 
should be sent to E. R ey, Asst. Program 
ALChE Lumen Co 385 Madi 
son New York 17, N.Y 


Suggestions 


Chairman 


Fast, Accurate 
Skin Temperature Measurement 


With T-E Miniature Gasket Thermocouples 


UNSCHEDULED SYMPOSIA 


Proposed, but unscheduled, symposia of the 
Institute may be found listed in November 
CEP, page 180. Correspondence on proposed 
popers is invited by the symposio chairmen 


Summer Institutes on Nuclear En- 
ergy, joint d by ASEE and 
AEC, will be held again in the su 


er 


Ihe Yankee Far «& 
Symposium, sponsored by the Bos- 
ton Section, LS.A., will take place 
at the Hotel Bradford, Boston, Jan- 
uary 14 and 15, 195s. 


ind registration forms are availabl 


Instrument 


Informatior 


from | Section, Inc., Box 


The 13th Purdue Industrial Waste 


Conference will be held on May 5, 
6, and 7, 1958, in the Purdue Memo- 
rial Union Building, Lafayette, In- 
Approximately fifty 


diana. 


will be prese ted or 


industrial waste 


and their treatment 


INSULAT 


— 


for studs and bolts from “ 
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HOT GAGE OR LIQuiS 


Easily installed, T-E's fast responding, sensitive, gasket thermocouples have many 
applications. They provide accurate, dependable skin temperature measurement for 


chemical, food processing, metal working, atomic energy and many other industries 
In a typical installation, a gasket thermocouple is secured with a nut onto a bolt or stud 
located in the area of desired temperature measurement. This assembly may then be 
covered with thermal insulation. Another typical use is beneath engine spark plugs 
Choice of three temperature ranges covers minus 300 F. to plus 1200 F. Calibrations 
include either Copper-Constantan or lron-Constantan. Standard washers are available 
to 1"' in diameter. A wide selection of terminals or 


quick-coupling plug and jack connectors to suit your needs 


Write for Bulletin 1-V. 


Thermo Electric 


| SADDLE BROOK, NEW JERSEY 
In Canada — THERMO ELECTRIC (Canada) Ltd., Brampton, Ont. 


4 ‘ 1 projected pecialized nsatitute ot 
etallurgy, react theory and g 
a 
lhe 282, Boston 1, Ma 0 
ah 
i 
| 
= \ 
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The Reinforced Plastics Division of Origin, nature, and action of anti- 


The Society of the Plastics Industry biotics will be the theme of an ex- 
will hold its 13th Annual Technical hibit sponsored by a group of U. 5 
and Management Conference in Chi- t t manufacturers at the t 
cago on Feb. 4, 5, and 6, I95S8. oming 1958 B els | 

{ nierence and ar Indu trv International | tion 


t il pron & Dohme International ind 
te 


\ graduate program in nuclear en- 
gineering, day and evenmg courses, 


will start in February, 1958, at tv 


The Seventh Annual Instrument Chemical Engineering Department 
Short Course will be held Jan. 30 the I-ngineeru chool of Pratt lh 


and 31, 1958, at the | Angel titute, Brooklyn, > York, | ed 
Harbor College, Wilmingt robl nuclear 
1! } 


practica 


paper 


hit 


An Engineering and Nlanagement 


Course, from January 27 to An entirely new trade exhibition, 
> 
ruary 6, 195s, offered by the Uni the Chemical and Petroleum Engi- *\ er" 
f California, Lo Anvel neering Exhibition, will be staged in 


London in the summer of 1958 


CORROSION 2 
RESISTING ALLOY 
PDesign 

*Development 
"Fabrication 


MISCO Engineered 
TANKS PIPING 
PRESSURE VESSELS 
BUBBLE TOWERS 

SPECIAL EQUIPMENT 


MISCO 
DESIGN and FABRICATION 


We 


metallic 


RASCHIG RINGS 


have proved outstanding as 

Tower Packings... Decrease 
Operating and Production 
Costs. 


and deviver faz 
ordinar, and difficult 
processes, direetly from this 
one factory. 
Metallo Metullic Raschig Rings 
materially dectease opereting ond 
production costs on & wide vericty 
@f and towers, 

Prtraction systems 

other processes. 


Calgulated’ in efficiency, long life 
end thewmourt of contact surface 


cuble foot, Metallo is your 
est buy, Metallo Metallic Reschig 
Write for Rings come in 4 tremendous IT costs NO MORE! 
Complete voriety of standard sizes 
laformation 


MISCO FABRICATORS, INC. 


Denguers, babruaters of Heat Rewiting Alhg 
aad Sta:atess Stecl 


2420 Wills Ave. @ Marysville, Mich 
Telephone: YUKON 5-619! 


15 BETHANY STREET 
NEW BRUNSWICK, NW. J. 


CHEMICAL ENGINEERING PROGRESS, December 1957 (Vol 53 


MISCO 

NICKEL-BEARING 

| ear, emphasis will also be placed J 
FABRICATION’, 

| 
nical sessions on radioactive materi fuels and waste Heat amt 
method nd ustrial appheat at Gorrosto 
pres able fi bed confevenc on “Phe Organization ¢ Equipment 
University of California Chemical Plant Construction Pre 
Enginees Los Angeles 24, Cal ts.” organized by 

METALS | 

x: CUSTOM PRO. 

DUCED TO Your 

SPECIFICATIONS. 

| 

METALL 
LESSIG RINGS 
in all workeble 
| 
Ne 101 i 


news from 
local sections 


PROVOCATIVE PROGRAM AT NEW YORK SECTION 


ONE-DAY MEETING 


¢ Proposed legislation could put 
some chemical engineers out of 
business. 


¢ A choice spot in the parking 
lot is not sufficient reward for crea- 
tive contributions. 


¢ Although higher mathematics 
are needed too, engineers could 
make better use of the mathemati- 
cal tools they already have. 


In a hard-hitting group of symposia 


recent one-day meeting of the 


York section, speakers examined 


chemical engineering aspects of cur 


rent problems connected with profe 


wal licensing, legal angles of the 
practice of engineering, and the grow 
automatic 


iy Hiportance ot proce 


control 


Professional Engineering 
Cot the 


hemi al 


engineering So 
hold the 


five mayor 
crete enyinecrs 
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Johnson, president of 


Profes 


censes,” says 
the N.Y. State 


ional Engineer 
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that if the more rabid element 


cornet ivable 
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* At Symposium on Professional Engineering, 
one-day meeting of New York Section, Al 
Ch.E., October 22, 1957 


onal engineers have their way 
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Before } 
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the holder of uch a graduate 


degree tor the status of heensed 


Ome minimum 


Verh ip 


ment iv five year plu with 


decreasing time for degrees 


might be a suitable criterion. In 


ome positive stand should 
ubject to later 


dictated.” 


any event, 


he made amendment 


at experrence ( ivil and 


mechanical engineers have already 
made approaches to the solution of 


this problem, according to Lawrence 
that enact 
legis 


He emphasized, however 
ment of professional engineering 
lation should not be the result of a 
‘lobby”’ 
lishing a basi 
publicity should be used to apprise leg 


and the gen- 


type operation: “After estab 


lor protes ional status 


islators, licensing bodies, 
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feel must be the minimum effort to 
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It is particularly 
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training are beimg passed off as engi 
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Legal Aspects of Knowledge 
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(Continued on page 104) 


Wearing a Texas hat presented by the South 
Texas section is A.I.Ch.E. President J. H. Rush 
ton. At the section's regular monthly dinner 
meeting the prominent “mixer” described the 
Institute's program of providing a professional 
environment for engin..rs through 
the sponsorship of publications, national and 
standards for 


chemical 


local meetings educational 


chemical curricula, and the im 
portant committee functions of the Council. To 


D. G. Schroeter, 
Fitzger 


engineering 


his left in the usual order are 
South Texas Section chairman; C. P 
ald, chairman elect; and Seaton Hunter, Mon 


santo 
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USE OF MODELS IN PLANT DESIGN; SAFETY 
TRAINING FEATURED AT SOUTH TEXAS MEETING 


cale models is gaming 


only b pro 


dimensional layout of a 


ot 


yround, not cause they 


vide three 
because the tin 


prospective plant but 


hed models can be used for operator 


public relation andl for 


training, tor 
construction at the actual plant. site 
Phu Wal 
Fluor speaker A. | 
12th * Annual 
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conclusions of 
Michel at the 
Fechnical Session ot 
litticultie 
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which must be overcome in building 
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uited to solution by the use 
of model When design by model 1 
intelligently 


neermy drawings are 


model 


lems are 


used however, and engi 
only atter 
the “bug have been designed out ot 


the model, many man-hours of design 


* One day session of South Texas Section 
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53, No 
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model tech: 


example of the value of the 
Michel cited a 


quarter of a 
costs 


aving 
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past year, while maintaining the same 


volume ot busimess, even though the 


entire cost of constructing the models 
agaist dratting 
that it 


matter of time before the industry will 


was charged 


tee] will only be a 


look upon the model as being as much 
a part of the job as are specifications 
and That this is no idle 
peculation is borne out by current ad 
which scaled 


push-fit model ultimate 


araw 


fully 


feature 


with the 


vertising 


most efficient design 


and chemical 


objective the 
of better 


plant 
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= fluoridated 


Some communities will, some won’‘t... adopt 
fluoridation of drinking water for the purpose of reducing tooth decay. 
The subject is hotly debated but one thing is certain: wherever 
fluoridation is adopted a derivative of Sulphur will enter the picture. 
Several chemicals can be used for fluoridation but they all stem from 
hydrogen fluoride. To produce this gas, a fluoride-bearing 

mineral is reacted with sulphuric acid. 

As today’s Headline Products are studied, it’s significant that so many 
require for their production one or more derivatives of Sulphur. 


Texas Gulf Sulphur Co. 


7S East 45th Street, New York 17,.N.Y¥ 


811 Rusk Avenue, Houston 2, Texas 


Sulphur Producing Units Newgull, Texas @ Spindietop, Texas 
© Moss Biulf, Texas Worland, Wyoming 
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| 
precedents such concept not 
Willey, patent counsel of Flintkote ¢ 


whether or not the fact pre ented for 


EVEN | argument are contrary to public it 
| terest lhe court protect the enyineer 
as an individual as long he negoti 

rea onable contract 


tacked” ina particular enginect 
tavor—that ts, if he is taking 
advantage of a favorable 
cumstances he would he likely to lk 
a judgment,” continued Willey 
\ major point brought out 
yiposium is the importance 
engineer's realizing how much 


ry depend 


yol 
ould he 


cick lie 
The gentle agitation of the Paul O. Abbé Rota-Cone Vacuum = 
Dryer gives the material quick, even, complete drying of the 
entire batch. No wet and dry spots can occur as with some other 
types of dryers. 


know 
equent emp! 


Trig 


So gently is the material agitated, that there is no contamina- 
tion or degradation of even the most delicate materials, Yet the 
entire load is kept constantly in motion so it dries uniformly. 
‘ 

The Paul O. Abbé Rota-Cone Vacuum Dryer can also be used 
as a Cone Blender. You get the use of two machines for the 
price of one! The Poul O. Abbé Rota-Cone action produces a ourager unintiab 
perfect blend. the type hint 


i? 
iitellectual Ibert 


creative people res 


in bramstort 

The machine is easy to clean, since there are no agitators or 
baffles. There is no dust, since an internal filter is used 


individual car 
out 

The Paul O. Abbé Rota-Cone is safe. No poisonous or other- = Porals fall 
wise hazardous fumes can escape courageou 


if you are not now using this Rota-Cone, your drying operations 
suffer, 


Write us now for folder illustrating and describing in detail, 
the Paul O. Abbé Rota-Cone Vacuum Dryer. Just use the coupon 
below. No obligation withov 


en 


dictator 


Paul O. Abbé Inc 
271 Center Avenue, Little Falls, N. J 


Please send me illustrated folder describing in detail the 
Paul O. Abbé Rota-Cone Vacuum Dryer 


howing appreciation 


Company 
oft the creative employee 


\. Norton, attorney for 


vanamid Co.. is such 


unimportant item a 


271 CENTER AVENUE LITTLE FALLS, NEW JERSEY 
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Youll want 


into this 


WATER-LUBRICATED TURBINE PUMP 


PUMPS SCALES 


to look 


NEW F-M POMONA 


Here is an all-new, extra rugged pump designed from end to end with 
the cost-conscious user in mind. A close look at its strictly quality 
features reveals why it’s recognized as today’s top pump buy at 
any price 

For ruggedness of construction, simplicity of maintenance, and 
strictly quality design throughout, this new F-M Pomona turbine 
pump is today’s greatest value. No other pump is so easily in- 
stalled, so easy to adjust for varying field conditions, so simple 
to change between electric, belted or geared drive 

Ask for details on this new F-M Pomona pump for raw water 
supply, air conditioning, refrigeration, cooling towers, sump pump 
ing, dewatering, ete. Contact your Fairbanks-Morse Sales 
Engineer today. Ask for new illustrated Bulletin 6957-1. Or write 
Fairbanks, Morse & Co., 600 So. Michigan Ave., Chicago 5, IIL. 


FAIRBANKS-MORSE 


@ name worth remembering when you want the BEST 


DIESEL LOCOMOTIVES AND ENGINES © ELECTRICAL MACHINERY © RAIL CARS 
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UNI-DRIVE 
MOTOR 


en Fairbanke 


Morse pump 


the 


nited 


State (‘anada and 
Mexico build the 


world greats 


t 


riety of hydrauli 


ombunationn 


ol b mn rem 


turer of liquids 


moving machinery. 


HOME WATER SERVICE EQUIPMENT © MAGNETOS 
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— 
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To Speed Filtration... Control 
Crystallization, Precipitation 


TAYLOR 
COMPARATORS 


HELP YOU ADJUST 


pH 
LEVELS 


QUICKLY, 
ACCURATELY 


By making fast, on-the-spot deter- 
minations for pH with handy, light- 
weight Taylor Comparators, you can 
control of 
In a 
matter of minutes, you get accurate, 


casily maintain proper 


many chemical operations. 


dependable data with easy, colori- 


metric tests. Only three simple steps 
... fill three test tubes with sample, 
add reagent to center tube and read 
result direct from slide after matching 
all 


reagents 


colors, Complete instructions, 


necessary accessories and 


included in every set. Complete 
water analysis only a littl more de 
tailed with the Taylor Water Analy 
zer All Taylor sets are completely 
portable for easy ut in plant, lab 


oratory or field 


COLOR STANDARDS 
GUARANTEED 


Taylor 


and 


reagents 
Com 


results 


sure to use only 


accessories with Taylor 


perators to assure accurate 


All 
carry an unlimited guarantee against 


Taylor liquid color standards 


fading. 

SEE YOUR DEALER for Taylor 
immediate replacement 
of supplies Write direct for 
FREE HANDBOOK, “Modern pit 
and Chlorine 
theory 


sets or 


Control” Gives 
and application of pit 
control, Ulustretes and describes 


Tay! 


A. TAYLOR % 


WA. FORGE RO. + BALTIMORE 4, MO 


cline 
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Control Engineering 


| Johnson professor of chem- 


NAMEPLATE 
IS YOUR 
GUARANTEE 
OF 
QUALITY 


Condensers 
Evaporators 
Jacketed Kettles 
Ribbon Mixers 
Agitators 
Reactors 
Pressure Vessels 
Heat Exchangers 

Reboilers 


53, No. 12 
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or chemical limitations are imposed o1 


What 
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required 7) on 


tion the quality performance 
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EXCHANGE 
and PROCESS 
EQUIPMENT 


M & L HEAT EXCHANGER 


Code Construction 
ASME 
Materials: 
$316 Stainless 


tubes be she 


steel 

ets and 

heads 

Physical Dimensions 
Total 1406 


400 1 


rtace 


sa.ft 


txpar 


Over | lene 


Design Working Pressure 


EQUIPMENT 


4, wiw 


fully 
| Further,” he the 
iz é a irt ol control enyineeriny ha erved 
| Bsuing thi us in the past, the increasing interest 
to in high-si sses 
en- and the 
| 
| 
wo 
THIS 
| Gamansion joint O.D. 57” 
Shell Side—90 Ibs 
‘ re ting f ir ears f 
| re t r t M . 
ts ue he ne: ne ed eg ent we ‘ 
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particular 
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oncept thermodvnam equiuibt 


(kinetics), tords an 


(Continued 


Early signers at the more-than-800 record reg 


istration for the South Texas one-day Technical 
Meeting are John McKeita elected Di 
rector of AIChE. Kenneth Kobe of the Uni 
of George Gibbs, Gulf 


newly 


versity Texas, and 


Publishing Co 


We 


plant lavo 


maintenance 


KAHN HEATLESS DESICCANT AIR DRYERS 


Reactivated without heat 


Check these advantages: 


* Costs reduced on installation and 
maintenance 

* Steam and electric heaters elimi 
nated reducing utility costs 

* Constant outlet gas temperatures. 

* Explosion proofing eliminated 


It’s 
KAHN DRYERS 
allthe way... 


Kahn has a complete line of electric or steam regeneration 
semi-automatic or manual operative, 


S41 WINDSOR ST, Dept. A 
HARTFORD 1, CONN 


dryers - automatic, 
Operating pressures up to 5,000 psi 


Write for complete information. 
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Basic to Dependable 
Lab Ware -VITREOSIL 


The most exacting needs of 
laboratories throughout the 
world are most eminently 
and successfully met by 
Vitreosil ware (pure fused 
silica) produced to the high- 
est standards of quality. 


Chemical purity, high re- 
sistance to heat shock, un- 
usual electrical resistivity, 
best ultra-violet transmis- 
sion (in transparent quali- 
ty) and low initial cost com- 

red to platinum are some 
of Vitreosil fused 


In Stains to our unusually 
large stock of transparent 
and opaque, including 
fies and unglazed cruci- 
les, evaporating dishes, 
beakers, tubing and rods in 

all diameters and sizes, we 
offer prompt fabrication of 


items. 


Write today, giving 


full details of your re 
quirements or ask for 

THERMAR AMERICAN 
FUSED QUARTZ CO., INC. 


illustrated bulletin 
18-20 Solem Street, Dover, New Jersey 


Title 
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Automatic proce ntrol af 
\ 
ind control. Only recently has the \ major course in control given 
latter een ot titerest to chen cal the senior veat could integrate many , 
enginee! It i two aspects eco liverse dis | ' oie thre | 
on ‘ ntrol anne proce nitro the nt 
Historically, according to Johnson 
the development f control theor 
| AND A DAY IN HOUSTON 3 
Nvqu nite the of ferentia - 
the field of process control, Toda > ae 
urricula, and t mount of mathe “ee? 
rat ulficient tor the understane 
\lthoug there entimenst 
ourses on a milar plane, Johnson 
ever. that it uld perhap tant, more specialized ds there 
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How a Parracoil 
“clean shave’ gives you 
better heat transfer 


Back and forth go the baffles ... like blades ... along 
the tube surfaces .. shaving away accumulations of fouling 
materials .. cleaning the heat exchanger . . . and giving 
process plants continuous, increased and better heat 
transfer. 

This is the unique and principal feature of the Paracoil Self- 
Cleaning Heat Exchanger. Engineered with movable baffles, 
operated manually or by timed and automatic motor drive, 
stationary tubes are scraped and “shaved” free of fouling 
materials which are then carried away in the liquid. 

The Paracoil Self-Cleaning Heat Exchanger eliminates the 
need to stop processing for cleaning purposes. 

If you have a fouled heat exchanger problem, we may have 
the answer. 


é 


Davis Makes it — Better! 


Below: Paracoil Vegetable Oil Chiller for converting a batch process 
to continuous cycle operation, Constructed of stainless steel and 
with an automatically timed, self-operating, self cleaning baffle 
assembly. The unit is presently improving product quality and rate 
of production in a vegetable oi! processing plant 


Write for Bulletin 1000 


—_ 


DAVIS ENGINEERING CORPORATION 


30 Rockefeller Plaza, New York 20, New York © Circle 6-5650 
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labor payroll of du Pont has increased 
wice as much as “all other” wage roll 
ince the base vear of 1940. This was 
reported by ©. S. York of DuPont at 
the Maintenance and Construction 
Symposium of the meeting. York em 
phasized, however, that it is not the 
nereased cost of maintenance that 
hould be reckoned, but rather the 
over-all operating cost, which ha 
heer proven to have been lowered be 
cause of the efficiency resulting from 
the dexterous pertormance of complex 
maintenance operator 

\ 12° increase in effectiveness was 
achieved at DuPont through better em 
ployee job knowledge and morale. Th 
increase efficiency was brought 
ihout by on-the-job training, the ob 
jective being to assist employes tw 
work miartet not harder,” By thu 
‘wising up’ mamtenance mechanics 

idle time 1 reduced, because 

jobs are better planned and scheduled 
material 4 iailable when needed and 
better tool ire developed and = pro 
vided,” said York 

A proper training program not only 
provides an increase in employee eth 
ciency through specific knowledge for 
the proper maimtenance ot facilitie 
but also results in improvements in 
alety pertormance “A trained me 
chanic is ten time i ife as the un 
trained mechani commented York 

Training applies equally well in the 
cast ol atety according to | | 
(;rossheim, ot hell Onl ‘Knowing 
how to handle an emergency situation 
at the time it happens can only be the 
result of adequate prior preparation 
Planning for, and being prepared to 
disaster may be the means for iviny 
millions in terms of lives and property 
damage. This is acutely in the mind 
of Gault coast chemical engineet 
1957] is the tenth anniversary of 
the Texas City disaster. Plant satety 
is only one of the many po sible area 
open to beforehand planning A well 
organized plant safety program, inte 
grated with local civil officials, with 
uniform modi operandi and a depend 
thle means of group communication, 1 
nnperative where large cale chemi il 
processing operations and wage i 
potentially dangerou materials are 
routine Being prepared is invalu 
able not only for natural calamities 
man-made accidents, but also for an 
all-out atomic attack.” 
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LET 
CALCINERS: KILNS | 


Individual units or complete systems including all 


materials handling; processing and storage facilities 


CLAY STORAGE 
HOPPER PRODUCT 
4 
LIMESTONE 
FINISHED PRODUCT 
STORAGE | 
rent 


1O BAGGING 
LIMESTONE BALL MILL MACHINE 
CLASSIFIER AND 


DUST HANDLING SYSTEM 


Rotary | 
BLENDER 


5 


POLL AWAY 
CONVETOR 


tumP 
LIMESTONE 
ELEVATOR 


OSCHULATING 
CONVETOR AND 
SCALPING SCREEN 


CRUSHER ROTARY 


osc CONVEYOR 


1 GRravimeteic 


LIMESTONE DUST 
TARY 
PRODUCT SCREEN 
WEIGHMETER SCREEN OSC. CONVEYOR 


UREA PRILL DRYING . 


AND 
PROCESSING SYSTEM 


Urea prills having an initial moisture con- 
tent of 2% to 3% 
tower dried 
and weighed. After adding coating ma- 


ore fed out of the prill 
cooled screened — 
terial in proper proportion the prills are 
passed through o blender to assure even, 
thorough coating. The finished prills are 
then conveyed to storage ready for de- 
livery to the bagging machines. The major 
equipment units are mounted on one level 
for easy operation. The system is wholly 
enclosed, and kept under slight negative 
pressure to prevent dust loss. Fines are 
collected, and dissolved, in wet type dust 
collectors, and the liquor passed back to 
the prill tower for re-processing. 


Material Handling and Processing Division 


BARTLETT & SNOW CO. 


THE c. O. 


6200 HARVARD AVENUE 


NEW YORK 


CHICAGO 


@ For continuous or batch drying, calcining in a seutral, 
oxidizing or reducing atmosphere, roasting and all similar heat 


processing, call Bartlett-Soow. Our formula:— 
1) More than 70 years experience, 


2) An 


chemical or physical properties of the material can be deter 


extensive research laboratory where any needed 
mined. We can even produce samples of the treated product 


before the full scale plant equipment is built 


3) Widely known as designers and builders of bucket ele- 


vators, screens, bins and gates, conveyors, feeders and all other 


at 


materials handling equipment. Thus we can supply po 


all the 


system, assuring earlier completion of the project 


higher first cost — facilities for an entire 


and fully synchronized operation according to 


plan. Get full details! 
— Write for BULLETIN No. 118 Today. 


. 


CLEVELAND S, OHIO 
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UBILEE! 


A.1.Ch.E.’s Fiftieth Anniversary Celebration will take place in 
Philadelphia, Pennsylvania the week of June 22-27, 1958. 


npineeriny i a prot 
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I ceremony 
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comtnenorative 


\t pre 


word had been received relative to the 


i pecral tamp for 


the occasion time, no detinite 
which Wil 


outcome of the appheation 


made with the enthusiastic 


leaders im education and mdustry 
Memorial Volumes 


Phree volume unusual mterest 


ire im tinal stage preparation ind 
will 
Jubilee will he Chemical 
Engineering Ar World, edited 
by Edgar L. Piret of the 
of Minnesota. It is ma 


Miel ipter 


oon be on pre for sale at the 
One of these 
und the 


University 


lection of more than 


ten by outstanding authority 


many countrie From the quality 
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niormation it 

relerence 
hore 
well a re 


ipplic ition of chemi 


recent development 
une of tuture 
y techniques, it i 
nothing lke st 
ting ¢ 


quit 


intere 


it ill 


nion will ap 
umes of discovery 


omplete with name ol technologi 


involved 


late ete 
lwo Il document the hi 


tory and use of chemical engines 
n United State ndustry [hey 
under the editorship of W. TT. D 
Atlantic Refining und A. W 
A. D. Little, Inc., and are made 
up of chapter 
elected tield 
according to 


Volume | will 


Volume II 


contributed by variou 


leader ith lhe ‘ will bee 


irranged industry cate 
pore cover ten ol 


these, and twelve 
Awards 
Award pecial medal 
created tor the occasion, will be 
presented or distributed to outstanding 
personage The design for the com- 
hows a. styl 
kneeling with bowed 


h and 


vil hel 


including a 


lon 


memoratory medallion 
ized human figure 
head, the finge of the right 
digging into the earth 
ind the left 1 extending 
On the 
tillation 


resource ! 


out and palm up 
tand a 


column and storage 


upward 
palm miniature ad 


viboliz 


be 


phere 
and product 
trike the bach 

outstretched arm 


proce 
unlght 
head and the 
the tace im shadow Phe 
hea ed on i uvevestion 
Ror chach 
hol Contest 
The slogan used on the mee 


ind industry im the 


SC 
uevested by Clay 
was winner of the Slogar 


test The logear will be 
on literature and publicity in connec 


widely used 


tion with the Jubilee 


The Program 
In fe 


rtheoming issues of plas 


tor the veneral program a d the tech 


1957 


May 


CEP 


unfolded 


May 
The 


progr imi (See 


26), will be 


53, No. 12 


1958 


mmemorating the 


Oth Am rsary Jubilee nd 
dwell on the theme of tl ] 
program: A Look to the | 

Chemical engi 

would do well 
bor what may ol he richest 
with 


ineering 


experience fation 


the practice nem 1 eng 


Krom the number ot 


people lending th ipport and pr 


ence tot forthcoming ulnlee event, 


it should be apparent that su in Op- 


portunity tor association and inspira 


tion may not soon again be 


iced 


ex peri- 


MCA TO LEND SUPPORT TO 
50TH ANNIVERSARY 
PROGRAM 


The Manufacturing Chemists’ Associa- 
tion will help direct attention to chemi 
cal engineers, chemical engineering 
achievements, and the A.J.Ch.E. during 
MCA‘'s 1958 Chemical Progress Week, 
and throughout the yeor. This will be 
under the aegis of MCA’s new Chemical 
Industry Activities Commitiee program 
At its September meeting, the MCA 
Board of Directors approved resolu- 
tions designating April 14-18, 1958, as 
Chemical Progress Week and endorsed 
cooperation with E.'s 50th Anni 
versary program 

At the present time, MCA public re 
lations headquarters is developing ma 
terial for distribution to its local com 
mittees throughout the country. In 
cluded will be a speech on the chemi 
cal engineer and his contributions to 
mankind. Also, since Chemical Progress 
Week activities will be generated at 
these local levels, M.C.A. is strongly 
recommending that each committee es 
tablish contact with its nearby A.1.Ch.E 
section to discuss ways and means of 
bringing in the 50th Anniversary story 
M.C.A. headquarters plans to follow up 
this program through monthly bulletins 
Mecnwhile, the Association is working 
with the Institute Public Relations Com 
mittee to arrange contacts between 
their members ond A.1.Ch.E. local chair 
men. 

There will be much that Institute lo 
cal sections can do to promote effective 
public relations during Chemical Pro- 
gress Week, taking advantage of 
M.C.A.'s support, 
and the 
Progress Week has gained 


machinery, personal 

Chemical 
Local Pub 
lic Relations Chairmen will be receiving 
details from A.1.Ch.E.'s 


mittee in the near future 


national attention 


national com 


if he year JU5% promise to go dowti the material received, it iready ap HM issue of CEI’ will be devoted to 
a n history as eventful for mankind. parent that this volume will be unique ci rit 1 
, (one of the events contributing to t mt Will con 
ll ened result will be the coming ot ipe ta jurce on 
of chemical thre ot note, 
proprat yt) det le 
: w ol the 
she 
‘rics — 
ith 
| wil 
4 
: 
the 
rn 
rt | 
illion 
! ervice 
ot Lew! 
Con 
i 


The American Institute of Chemical Engineers announces the 


KOLDEN JUBILEE ol 
CHEMICAL EXGIVEERING 


PLAQUE CEREMONY TO OPEN OBSERVANCE 
OF INSTITUTE’S FIFTIETH BIRTHDAY 


To be celebrated 
June 22 through June 27 


at Philadelphia, V’ennsylvania 
Birthplace of the AL.ChE. 


lo commemorate its founding in 1908, the EE. will unveil 


a plaque at the Engineers’ Club of Philadelphia on January 29 


choice of site highly ippropriate, a the 


1958. This 


Club of Philadelphia was the scene of important tormative 


meetings prior to the official founding of the Lnstitute in 


June, 1908 


the bith of the AlCh the 


In addition to commemora’ ing 


\ 
plaque will stand as a lasting tribute to the foresight of the 


A1ChI md the continuing progress of 


the 


founders 


chemical engineers and chemical engineering. The dedication 


A1ChE s Golden Jubilee 


meeting will thus serve to get the 


Year off to an auspicious beginning 


I he plaque will be dedicated by George G. Holbrook president 


and manager of the Llastomer Chemicals 


A.1.Ch.E.., 


elect of the 


Following the presentation of the 


Department of du Pont 


ithe meeting will be addressed by a representative of the 


plaque 


City of Philadelphia; Harry W. Pierce, president of the Engi 


neers’ Club; Raymond P. Genereaux, a director of the AIChE 


ml De. Holbrook 


A.1.Ch.E. Plaque Dedication at Engineers’ Club of Philadelphia 
Place: 1317 Spruce Street For reservations contact 
William R. Lucas 


Time: Januvory 29, 1958 Atlantic Refining Company 


Social Hour ...... PM 2700 Passyunk Avenue 
Philadelphia 1, Pennsylvania 
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The Trend is to WESTFALIA 


WESTFALIA 


KG Clarifier 


Is the Choice of 
American Cyanamid’s 
Lederle Laboratories 


Suppose you developed an extraction process involving two difficult 
liquid-solid separations, where the specific gravities of the phases 
were very close to one another? Faced with this tough problem, 
engineers at famed Lederle Laboratories chose a WESTFALIA 
KG-10006 Clarifier. So pleased are they with its efficient per- 
formance, that Lederle engineers call the WESTFALIA KG “the best 
machine on the market for this type of production.” 

At Lederle, the WESTFALIA KG first clarifies an acid colloidal 
suspension. The pH of the retained liquid is adjusted for optimum 
precipitation conditions. A precipitating agent is added to floc out 
valuable solids. Clarifying the new suspension, the WESTFALIA 
KG runs uninterruptedly for eight hours, and recovers about 150 
pounds of solids per run. By utilizing a second set of bowl inserts, 
downtime can be reduced to as little as 20 minute.! 

The record-breaking efficiency of the WESTFALIA KG is due 
mainly to the unique design of its extra-large six-chamber bowl. 
Unlike other clarifiers which have a single tubular bowl -and which 
lose efficiency rapidly as soon as the solid cake begins to build up — 
the WESTFALIA multi-chamber bowl runs many more hours before 
shutdown is necessary — and its efficiency is just as high at the end 
as it is at the start of a run. 

Won't you let us show you how a WESTFALIA KG can solve 
YOUR processing problem? 


CENTRICO©O 


'ncoreoRatTe o 


Centrico, Inc., Centrico Building, Englewood, N. J., LOwell 9-0755 
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Have You Thought of a 
Clarifier in YOUR Industry? 


CHEMICAL -- Clarification of caus- 
tics and other textile processing 
solutions, acetate and latex solu- 
tions, solvents, glue, india rubber 
solutions, ink. Recovery of catalysts. 


PHARMACEUTICAL — Clarifica- 
tion of insulin, serum, plant and 
animal organ extracts a hacterio- 
logical cultures. 


FOOD — Clarification of sugar syr- 
ups, vegetable and fruit pulp, butter 
color, coffee extract, cocoa butter, 
vinegar, essences, meat and yeast 
extracts, gum arabic. 


OIL PROCESSING — Polishing of 
mineral and vegetable oils. Clarifi- 
cation of petroleum, cutting and 
grinding oils, dry fats. 


PAINT AND VARNISH -~ Clarifica- 
tion of resin and oil varnishes, lac- 
quers, shellac, chlorinated rubber, 
enamels, and linseed oil. 


The secret of the KG's constant high 
efficiency les in the superior design of 
the WESTFALIA six chamber bow! 
Want to know why? Write for your free 
copy of Bulletin No. 2007 


it | | 
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S A S 0 L: chemical engineering abroad 


New South African gasoline-from-coal plant is outstanding 
example of technical and human engineering achievements. 


henever an American engineering 

construction firm undertakes a first 
major process industry project for one 
of the less 
a number of political, 


dey elope reyvion abre vad 


econom and 
cultural problems are invariably en 
countered, A this type 
which may be the diplomatic classic for 


SASOL, M. W 


cale gasoline-from-coal 


projec t oft 


some time to come ts 
Kellogg’s full 
plant now operating at Sasolburg, .a 
mile outh of 


\irica 


iudience ot 


plant-community 50 


Johannesburg, South In re 


cently addressing an 
chemical engineers * on the nature of 
the problems encountered and some o 
developed to overcome 


Johnson, Kellogg’s pro 


the measure 
them, B 
ject manager ot 
said, “Some of the 
South Africa 
all sorts of 

by carefully studying 
involved and meeting them with rather 
espec ially 


administrative engi 


neering, officials in 
were at first afraid of 
intangible consequence 
the factors 
unique procedures created 
these 


Now 


they have a plant they are proud of, 


for the occasion, we have seen 


problems disappear, one by one 


local people 
ind I’m sure they feel that an Ameri 
than they 


being well operated by 


can firm did the job better 
thought would be the case 


no matter 
who undertook it 
When Kellogg first began surveying 
the project the S.A 
wanted them to undertake, it 
that the 
would constitute unusual problems re 


(Gsovernment 
oon he 


came apparent following 


quiring solution 


* S.A. population difficulties and regula 
tions, the latter particularly as applied to per 
sons entering the country to work on the plant 
project, as these had to meet the requirements 
of stringent immigration laws 

* The existence in S.A. of a complex, mixed 
system of measures derived from various sys 
tems introduced in the past 

* The almost complete lack of technically 
trained individuals in S.A. in sufficient num 
bers to provide the usual local supplement to 
the contractor’s engincering and construction 
staffs, and to serve as a source for plant oper 
ating personnel 


these Kellogg 
hegan by studying, with the S.A. Gov 


To meet challenges 
ernment, the technical manpower sup 
ply In a country where the engineer 
ing graduate population relatively 
mere 161 in 1946), and sem 


technical 


low (a 


manpower! 


complicated by the 


Kellogg 


nternal problen 
ind the ae 


inpower mpa 


vernment «ae 


"AT NY November 


meeting 


Local Section A. ChE 


by recruiting im Europe 
personnel and their families were cor 
tacted in France, Hollan 
Denmark, and England, and screening 


(sermany 


centers were set up to assure the av 
quisition of competent personnel 
those desirable to Kellogg and accept 
able to S.A hould the families wis! 
to remam immigration law umd all 
else being col dered 

A construction manayvetr plu 
engineers uel ocratt) toremetr were 
assigned from the L nites State 
About 500° skilled artisans were re 
crusted and creened mainly Irom 
Germany, Denmark, the Netherland 
(sreat Britain, Belgium, and Franee 
and their entire familie flown 
Sa olburg Living condition ind 
schools were provided for this inter 
national group 

South Africans from the farm 


high schools, and secondary industri« 
trained for 
loreign construction force and as pla t 
This was done by Kel 
force and 12-man 


were supplementing the 
operators. 

logg’s task 
iting team, in conjunction 


ope 
with Ger 
Germat 


Since the 


installing 
unit 


man 
Arge” 


experts 
synthesis 
demanded techniques ol 


plant new 


operation, it was necessary for the 
pend tour 
olhice 


preparation 


Kellogg operation team to 
New York 


assisting in the 


months in the with 
the force 
of operating manual to leaving 


for S.A 


partment ha 


pr lor 
The piant maintenance de 


been drawn from the 


S.A. construction force uccessful a 
Vas thi extensive recruiting an! 
creening program Kellogg now 
knows that the South African them 
elve learned ind ma tered the tech 


nical details and operation ot the svn 


thetic gasoline plant so rapidly and 
nture to be 


(and Mr 
probability ) 


well that were a similar ve 
S.A 
uggested thi 


undertaken again in 
John on 
more local manpower could be trained 
on the spot. 

No newcomer to the overseas mat 
ket for U.S 
Kellogg gro 
eas construction and million in 


design proce plant 


ed $68 in over 
Canada over a two year period up to 
1956. “With this 


continued Johnson, “we were 


December project 


not deal 
chemi il com 


ing with a large oil or 


pany, but with a government-sponsored 


organization which had no previou 


xperience at d wa obviously to grow 


wid three er ginect 


managing director 
| oda, the en pl ver number some 2 
to 3 thou ati wal i development 


the word 


Coal to Gasification of Oil 


The mussion of SASOM, 4 olwe 
the problem of Sout! 
che ip hy 


and 
relation to a deficit oil sup 


dant 
erve in 


thi the tirst large-scale 


ply. By now 

commercial oil-frot il plant, ha 
proven its design capacity or better 
acceordimg to Mr. Jolmsor ASOL i 


now running at tream ethmencies ot 


irom 70 to 75 per cent Phe improy 


ing of operating ethciency through the 


correction ot mechameal difficulties 


now the only major task preventing 
the plant trom meeting the design ca 


pacities of about nulhon imperial 


rallons per year. The large production 


ot hydrocarbon chemicals (phenol i 
ilready being exported to Holland) i 
in the economic success 


i tactor 


of the process and an expansion of thi 
aspect would make the over-all project 
The conversion 
(CO and 


18 esti 


even more successful 


ot coal to raw vnthetic gas 
mated to 


12¢ /thousand 


team and 


cost 7¢ thou and cult and 


cult. tor purified syn 


the vas atter allowing for amortiza 
thon, ete The coal used comes trom 
inl wipacent ol foot ean 
thickne ind the plant itself, produce 
octane isoline ‘ lling it retail 
lor one cent per gallon below regular 
te] va oline tat 

commented the plant ha 
had no difficulty in meeting market 
demand Cone tor ¢ il co tiny 


thout OO0¢ produces one barrel of prod 


uct worth about $12.’ 


Future of Oil-from-Coal Units 


ountrn with no developed oil re 


erve (England ofr exam 
ple) are said by Mr. Johnson to be 
tudying the SASOL,. With 


atomic power at hand, England is pre 


“pain, tor 


suces 


dicted to have an exes coal supply 
hortly and gasification may well be 
the an.wer to provide still more en 
ergy for the industrial seene I he 


scottish ¢ ma Boar d recently ¢ onsid 
| 


ered the use Of a gasification proce 
lor an open-pit coal area in the West 


field, Fife, revion If 


val 
_ 
_ 
projec very 
ded ¢ cheme would net product of 30 
cided to soive the < with the iob In facet whet Kellogg lion cul 
PS Ale its first contacts with SASOL, use in the immediate area, possibly is 
the organization consisted ot the clu ny (sla and Du lee 
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CEP camera 


NEW ION EXCHANGE CONTACTOR 


of the Higgins type has been delivered to Georgia Tech for research and 
teaching in radiological separations processes. The new unit, of one-inch glass 
pipe construction, is similar to those in use at Oak Ridge’s Chemical Technology 
Division for R & D projects such us recovery of uranium from unfiltered ore 
leach pulps and recovery of cesium from fission product wastes. The second 
of its kind built and delivered by Chemical Separations Corporation this year, 
the contactor was described in CEP in the September 1956 issue (p. 353 See 
also the discussion by W. A Selke Granular Processes lon Exchange 
p. 601 of this issue) 


ALUMINUM TUBE BUNDLE 


for heat exchange units utilizes that metal’s high thermal conductivity. Built by Henry 


Company, the 365tube bundle fits inside the aluminum shell of an ammonia 


absorber cooler in a new fertilizer-from-natural-gas plant of Southern Nitrogen Corp. A 
completed cooler weighs 11,000 Ib., is 28 ft. in length and 49 in. in diam. over the 
largest flange 


<< ATLAS MISSILE TEST FACILITY 


operated by Convair Division of General Dy 
namics is in Sycamore Canyon, northeast of 
San D-ego, Calif. At lower left is the block 
house and remote control center from which 
static missile tests at the nearby stand are con 
ducted. Captive tests of the ICBM’s complex 
systems and subsystems are conducted at Syco 
more; fight test missiles ore sent to the Air 
Force Missile Test Center at Cape Canoveral 
Florida 


100-G CENTRIFUGE > 


is used by General Dynamics at San Diego to 
test components of the Atlas ICBM. Costing 
$450,000, the massive machine cen whirl a 
oneton load 121 rev./min on the 10-ton 
40-ft. steel boom 


le. 
~ 
‘ \ | 
| 
* 
EN 
| 
| 


SHIPPINGPORT FACILITY GOES 
CRITICAL 


The nation’s first full-scale nuclear power-gen 
erating station, on which construction began in 
March 1955, will mark the beginning of a 


new era in the peaceful uses of nuclear en 


ergy. Heat source at Shippingport is a pres 
surized water reactor Water at 2,000 Ib. sq = 
in. is heated to 545° F is then pumped . 


through heat exchangers which use the heat to 


- v 


boil condensate and generate steam at 600 
Ib. sq.in. to drive a 100,000 kw. Westinghouse 
turbine -generator The fuel core for the re 
actor contains some 14 tons of natural uranium 
surrounding about 165 Ib. of highly enriched 


vranium seed 


- 


» & 


SPHERICAL REACTORS 


destined for oil refinery service are loaded on 
berge tor inland waterway delivery to Baton 
Rouge The reactors m 
diam. and made of !'sin. plote, were tabr 
coted by Wyatt Metal & Boiler Works, Hows ore 
ton, Texas 
GLOWING IN THE DELTA DARKNESS 
at Luling, Lovisiane, Monsanto's new adipic acid plant is one of the country's major sources 
of this increasingly important dibasic acid. The new unit is integrated with the raw materials | 
facilities of nearby Lion Oil, which recently merged with Monsanto j 


CHEMICAL ENGINEERING PROGRESS, December 1957 Vol 53. No 12 . 115 


— 
ute 
. 


CANDIDATES FOR MEMBERSHIP IN A.I.Ch.E. 


The following is ao list of candidates for the designated grades of membership in A1.Ch.E 
recommended for election by the Committee on Admissions 
These names are listed in accordance with Article Ill, Section 8 of the Constitution of * Aconsky, Leonard, Westport, Conn. Alber, 
AIChE Oleg, Alexandria, Vo 
Objections to the election of any of these candidates from Members and Associate 
Members will receive careful consideration if received before January 15, 1958, ot the office * Baldwin, Richard L., Charleston, W. Va 
of the Secretary, A.j.Ch.E., 25 West 45th Street, New York 36, N. Y. Barton, John T., Freeport, Tex. Best, Clem K., 
Houston, Tex. Beutler, Stanley A., Newark, 
Del. Bevers, Robert C., New Orleans, lo. Bil 
Member * Johnson, William R., Sheffield, Ala grei, Sheldon, Bronx, N. Y. Bliesner, William 
C., San Francisco, Calif. Bogart, William M., 
* Banford, William H., Lewiston, N.Y. Bar * Kafka, David H., Niagara Falls, N. Y Melrose Park, Ill, Boyd, J. M., la Marque, 
Keller, David P., Trenton, N. J Tex. Bradley, Paul Grant, Buffalo, N. ¥ 
Bundy, Clifford L., Casper, Wyo 


Associate 


rington, James ® Valparaiso, tnd Bevans, 
Rowland S., New York, NY. Booth, Thomas 
w, Kingsport Tenn Boyer T. W., Lovisville, 
Ky. Brown, Roy W., Chillicothe, Ohio 


* Le Page, D. H. L., Berkeley, Calif. List, 
traflord, Pa. Lyon, Robert » Munster, In Christensen, Robert |., Richmond, Calif. Clark, 

Ferndale, Mich. Warren, 

* Martin, F. J., Port Neches, Tex- McDaniel, Colt Peg t 
Robert S., Chicago, Ill. McKinney, Dwight D., 
Pittsburgh, Pa Mogensen, Allan O., New 
Canaan, Conn. Morrison, William G., Phillips, 


* Canjar, Lawrence WN., Pittsburgh, Pa 
Comiskey, Patrick T., Jr Jackson Heights, 
N.Y Wauwatosa, Wis. Cummer, William F., Shreve 
port, la 

* Dalman, ?. G., Wilmington, Del. Dardou 1 
fas, Kimon, linden, N. J. Davies, George * a * Daehnke, G. Theodore, So. Charleston, 
Alhambra, Calif. Deacon, A. E., Kansas City 5, * Pannill, J. K., Jr., Kingsport, Tenn W. Va. D’Anieri, John E., Schenectady, N.Y 
Mo. De Beausset, V. S., Gross Ile, Mich De Dayan, Saul S., Buffalo, N. Y. Deakin, George 
Lisle, Norman G., Midland, Mich. Dunn, Her * Rorschach, Robert L., Tulsa, Okla R., Corpus Christi, Tex. Derenburger, William 
man B., Wichita, Kansas B., Parkersburg, W. Va. Dietsche William O., 

* Schillmoller, C. M., Los Angeles, Calif No. Tonawanda, N. Y. Duwve, James R., To 

* Easter, Robert J, Durango, Mexico. Ek Shoults, J. M., Denver City, Tex. Stephens, T ledo, Ohio 
lund, Rolf B. Sodertalje, Sweden. Ellis, John J. R., Newark, Del 
F., Lancaster, England. Ewing, Lloyd, Milwau * Ellis, Enright A., Portland, Oregon. Ep 
kee, Wis * Talalay, Leon, New Haven, Conn. Tormey, perly, W. R., Roselle, N. J. Estridge, Ronald 

John F., Woodland Hills, Calif. Turnbell, Har B., Appleton, Wis. Evanko, Merle R., Great 

* Graves Harold E., Midland, Mich. Groppe, old S., Bethel Park, Pa Falls, Montana 
Henry, Houston, Tex Gross, Pershing C., 

Phillips, Tex * Walker, John H., Corpus Christi, Tex * Fang, Frank, Morristown, N. J. Fisher, 
Watson, Eugene K., Stamford, Conn. Wrot Wilbur €., Jr., Army Chemical Center, Md 
* Heitman, Joseph B., Tacoma, Wash nowski, Arthur C., Glenville, Conn Fooksmon, Robert F.. Dayton, Ohio. Forrester, 


Analyzers NEW! ALLPLASTIC 
for CHEMICAL PROCESS CONTROL ee GATE VALVE 


THERMCO IS READY to VANTON 


Instrument Gas Processes For You! | FLEX-PLUG™ 


THERMCO HAS SUPPLIED IMPROVED ¢ VALVE 
ANALYZERS FOR THE FOLLOWING: sizes 


—- Air Rectification © No-pressure-drop construction of gate valve 


. Nitrogen Purification © Throttling flow-contscl feature of globe valve 
PYC or styrene-copolymer construction 


. Argon Purification 
. Chlorine Production © wide of conceives and 


. Hydrogen Production. 
. Ammonia Production 


8 Back-seating feature of cap: when 
— valve completely open, relieves 
pressure on packing. / 


Control by gas analysis may : BF ree-to-swivel plug: provides even 
help you. By Thermco's know- : wear of cap, perfect closure. 
—_ gee analyzers have been »laced without removal of valve 
made more ractical by im- = line; minimal maintenance. 
proved reliabili ity, time lags and . Handles abrasive slurries without 
sensitivities. Thermco analyzers 

have full control over mixing BAll-plastic design — PVC or © \daptable to all existing plastic 


styrene-copolymer. Replace- pipe and fittings; especially 
vaives in processes operating able caps available in Neoprene, suited to Vanton P, S, and N 
24 hours a day. Complete in- Buna-N, and Hypalon (Kel-F __ lines of plastic pipe and fittings. 
strument panels are available. Gastomer on apecial order). corvico—PVC 
BSuitable for vacuum — resilient line up to 140°F., styrene- 
= Inquiries are welcome. cap makes excellent seal. copolymer line to 170°F. 
*Pat. Pending 


VANTON PUMP 
MICHIGAN CITY, INDIANA TH RMCO and Equipment Corp. « Hillside, N. J. 


OF CODPER coaPr 


lexible synthetic cap: easily re- 


ail 


LABORATORIES 
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Frederic J., Evanston, ill. Fredlund, Norton, Victoria, Tex. Masse, Arthur N.. Calvert City tady, N.Y. Stewart, Jomes R., Jr, Shreveport 
Minneapolis, Minn. Friday, John R., Baytown, Ky. Maurer, John Paul, Ookland, Calif. Mc la. Streeper, Ronald R.. Huntingdon Valley 


Tex. Fructuoso, Enrique, Venezuela, S.A Kinney, William M., Jr, Memphis, Tenn. Me Pa. Sturges, Alan P., Texas City, Tex Sweeny 
liere, Kenneth, Howard Beach, N. Y. Miles Robert Francis, State College, Po 
* Gallant, Robert W., Baton Rouge, La Allen 8., Kingsport, Tenn. Molier, William G 
Geiser, Frederick J., Baton Rouge, La Greg Jr, Charleston, W. Va Mullen, Clarence * Thomas, leonard | Marhaottan Beach . 
oli, Armando A., Bloomfield, N. J. Guigou, Texas City, Tex. Munson, John K., Wilmington Calif. Thompson, Thomas J, Kingsport, Tenn f 
C. H., Muskogee, Okla Del. Murphy, Williom J.. Upper Darby, Pa Titus, Glenn M., Jr, Coraopolis, Pa. Tully 


John, Yonkers, N.Y 


* Hannah, Jomes F., Columbus, Ohio. Hart * Nichols, James R., St. Albons, W. Va 
ley, Donald, St. Joseph, Mich. Harvin Richard 
L., Louisville, Ky. Haxby, Robert D., Cincin * Patterson, Leland W., Jr., Pittsburgh, Po * Veber, Garry Verne, Newton, lowa Ved 
nati, Ohio. Herbst, Thomas Wesley, Pasadena, Paul, Rajendra, Trenton, N. J Penney, Wil eler, B. Chris, Jr, London Englond 


Tex. Hess, K. William, Richland, Wash. Hor liam H., St. Paul, Minn. Ping, A. Y., Palmyra * Wade, Dennis E., Texas City, Tex Warner 


gon, Donald W., Towson, Md N. J. Pisciitell, Joseph F., Syracuse, N. Y Douglass J., Cambridge, Mess. Weaver, John 
Prescott, Alwood A., Jr., Lynchburg, Vo 
M., Chicago, Ill. Weissman, Y., Rehovot, lsrae! 
* Johnson, Robert L., Midland, Mich. Jones Wheel 8 R F 
Desater, Ale. Sorden, Quinn, John, Staten Island, N. Y veeler ert Idaho fails, idaho Withite 
W. Franklin, Baytown, Tex Wilson, Lawrence 
mn 
* Rockwood, Alon P., Wilmington Dei v Bartlesville, Okla Windham, Donald M 
* Karp, Jerome, Brooklyn, N. Y Kothari. Rosen, Irwin S., East” Meadow, |. | N. Y New Kensington, Pa. Wiser, Eugene H., Aus 
Mohan Singh, Baton Rouge, Lo. Kunin, Robert, Ruddy, Donald C., Cheltenham, Pa. Rump tin, Tex 
Philadelphia Po Edward J., Charleston, W. Va. Russell, Thomas 
* Yount, Clyde ¢ Jr., Dixon, 


H., Harper, Kansas. Russo, Anthony S.. Hous 


* Lacy, Harold M.,, Jr., Texos City, Tex ton, Tex 
Lamherson, Robert L., Decatur, Ill. Loy, Wil * Zaccaria, John Pittsburgh, Pa 


liam J., Jr., Pensacola, Fla. Ledene, Donald L., * Schowalter, W. R., Princeton, N. J. Schue 
New Hyde Park, N.Y. Lee, Carroll W., Corpus ler, Arnold P., Belle, W. Vo. Schultz, Rogers Affiliate Member 
Christi, Tex. Leland, Thomas W., Jr., Houston, H., Texos City, Tex. Sharp, Robert M., Bay 


Tex. Leschinsky, Abraham, E Paterson, ms town, Tex Sherry, Howard S., Grand Island * Baover, William G., Sf. Lovis, Mo 
Lieber, Ronald H., St. Louis, Mo. Lindland, K N. Y. Shroff, Peter, Whittier, Calif. Shuster 
Steve, Windber, Pa Signorelli, Richard A 


Cranmer, Joseph W., Ft. Wayne, Ind 


Paul, Wilmington, Del. Lorentzen, Peer, Cin 


cinnati, Ohio. Lownie, H. W., Jr., Columbus, Passaic, N. J. Slenk, Carl P., Tonawanda, - -_ 
Ohio N.Y. Smith, Halwyn R., Riverside, Calif. Sny Fuller, Robert Ray, Waverly, Ohio 
der, Charles F., Baytown, Tex. Spell, Jack E ‘ 
A.M. St ich 
*MacDonald, David H., Brentwood, Mo Bryon, Tex. Sproul, Jay C., Houston, Tex Gena 
MacFarlane, Frank P., Jr., Millbourne, Pa Starner, Bernard M., New Kensington, Po * Henry, Joel, New York, N.Y 
Malloch, Charles D., Overland, Mo. Mantarro, Stelly, Elry, Texas City, Tex. Stern, Milton 


Martin, Morgan, Jr., Walling, Robert, Brunswick, Go 


PUSH BUTTON CONTROL 


FOR DISTRIBUTION OF 


DRY BULK MATERIAL 


Do you ever wonder if your distributor is set on the 
right bin? The new FOOL-PROOF Hayes & Stolz 
Electric Distributor removes all doubt by signalling 
accurately your loading position at all times. Position 
can be changed only by a numbered push-button on 
the control panel, assuring positive selection. The new 
H & S Electric Distributor can be fitted with 5 to 
20 openings. The diameter of these openings can 

be specified in 6”, 7”, 8” 10” and 12” sizes. 

Adaptable to mounting on clevator legs, 
collectors, sifters, mixers, screw con- 
veyors and belt conveyors 


Joseph, Springfield, Mass Brooklyn, Stevens, Robert W., Schenex 


CUSTOM-BUILT 
IN ALL SIZES TO FIT YOUR 
PLANT NEEDS 


Extra monitor panels are available to allow for 
check on sellings from uywhere in your plant 


i ed with 
‘end telly backed by NDUSTRIA 
HAYES & STOLZ 7m MANUFACTURING CO., 

WARRANTY 


3524 S. JENNINGS, P. O. Box 953 So. Side Sta., Fort Worth, Texas 
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MAJOR SCIENTIFIC SOCIETIES REPRESENTED 
AT NATIONAL UNESCO MEETING tists represented their respective so 


i \. Samaniego rep 
resented A while D. B. Luten 
\sia and the United 
tate What the American Citizen 

Promote Mutual Under 


tanding and ¢ cooperation 


Samaniego, long active in the af 


bait ot A.LCh.I and of the San 
Francisco engineering Council, wa 


co-author of i recent irticle 


Cost Estimation in the Development 


of a New Proce (November 1056 


|’ 71.) Luten, a chemist completes 


Shown during the recent National Conference of the United States Commission for UNESCO at a two-year assignment to the National 
San Francisco are members of the “Asian-American Science Cooperation in the Southeast Asian Kesource Section of General Head 
ze | Countries” work group. They are (left to right) Harold J. Coolidge, executive director, Pacific quarters of the Supreme Comn ander 
i: Science Board of the National Research Council; J. A. Samaniego, Shell Development Co. chemi f he All Dian z es ‘ 
a] cal engineer representing the A..Ch.E.; Dr. George P. Murdock, professor of anthropology, Yale or the ~— ower at pas EO 
<ale University, ond Dr. Thomas E. Hicks, associate professor of engineering, University of California 1948 to 1950 


L. Danie! Fessenden 


William J. Kroll, consulting Myrle M. Perkins joins Bechtel 


cleoctrochemist-metallurgist of Cor Corp in Francisco, as executive en has joined Pfaudler at 
valh (oreyvon and cle vineet Perkin who ha heen ass Roche ter, N to do 
veloper the ciated with M. W. Kelloyg, New York consultant work on agi 
: Kroll proce used for for the past 21 year will be active tation and mixing 
producing metallic tita development Fessenden equipment 


nium and zirconium, ha 


we been chosen to receive T. Q. Eliot has joined the technical Corning Glass announce IX organ 
| he | 
ges in the chemica ery 


the 1958 Perkin Medal division of Texas Butadiene & Chem ization change 

ot the \imerican e ical ¢ orporation im Houston, where he department R. D. Smith has beer 

tion ob the ociety of Chemeal In vill a tin proce design, econonin appointed consulting engimee! Frank 

bi clustry resentation of the mecal to and new project evaluation Day will succeed R 1). Smut is man ’ 
Kroll to follow i in ager ol the chemical ervices 


honor at the Waldort-Astoria Hotel New director of the reactor engi ment including the metallurgical 
New York Cit January TO, 1958 neermyg division at Argonne National taffs; Ralph E. Miller, supervisor ot 
Laboratory will be Bernard L. Spinrad. analytical chemistry, will be respor 
ble niaalysis ¢ ‘ 
Donald B. Schrock lias been pro ible for chemical ana 
Paul K. Kuroda of Fukuoka, Japan, yaterials and vlasses in the melting 


moted to senior techmical man at the liel 
Calvert City, Kentucky plant of operavon Martin Klein, Jr., lia 


piven division ot Argonne National hee ippomnted to the newly created 
Goodrich Chenneal Compan lal | 
eran I! it a i ithon oft ol ite] eco 
WHT be studying nomics and control; Thomas J. Car- 
Henry Hl. Striby lias een ap ; iter |) lame 
neh as the occurrence ot rontiumn chemical engmeering ervice and 
itv it Robert Hi. Close, rvisot ol 
trumental analysis, is now m charge 
Irwin Frankel, formerly senior en One of the founders and a past ‘ 
! pectrogt pl ‘ ind \-TAay i i 
yineer am the research and develop chairman of A.IL.Ch.E. Toledo Section 
ment department of Crown Cork and Joseph lracerlab, Inc. of Waltham, Ma 
eal Co jon Olin Ni on Chem heen elected to the eit the ippointment ol Paul 
ical Corp, a chiet technologist the council ot Toledo, Ohio A MeNulty is administrative assist 
Fuels Organization Scalzo is assistant chief ant McNulty will work close 
chemical enemeer tor conjpunection with project on new 
New project engineer on the statt Sun Oil, Toledo Retin mstrumentation medical rese irch 
of Badger Manutacturine © is ery (See Letters ¢ and Tracerlab new Reactor Mon 
Arthur J. Kessler. p. &, thi un itormeg Services Program 
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Need '/2 to 44 Micron Particles? 


Sturtevant Micronizers* Reduce, 
classify in one operation — 
make 325 mesh obsolete 


STURTEVANT 
MICRONIZER 


PRIMARY PRODUCT 
COLLECTOR 


Particles Grind Each Other, Classifying 


is Simultaneous; No Afttritional Heat 


One operation. Sturtevant Micronizers 
grind and classify in a’ single fluid-jet 
chamber provide fines in range from 
¥2 to 44 microns to meet today’s increased 
product fineness requirements. Because of 
impact action and cool atmosphere, even 
heat-sensitive materials can be handled. 

No moving parts. Particles in high speed 
rotation, propelled by compressed air or 
steam entering shallow grinding chamber 
at angles to periphery grind each other 
by violent impact. Design provides for 
instant accessibility, easy cleaning 
Simultaneous classification. Centrifugal 
force keeps over-size materials the 
grinding zone, cyclone action in central 


section of chamber classifies and collects 
fines for bagging. Rate of feed and pres- 
sure control particle size of fines 

Can combine other processes. Sturtevant 
Micronizers can be adapted for coating 
one material with another and for effect 
ing chemical reactions and changes in 
physical characteristics, while in process 
of reducing solids to micron size 

Eight models available. Girinding chambers 
are in eight sizes, ranging trom 2 in 
diameter laboratory model ('2 to I Ib 
per hr. capacity) to large 36 in. diameter 
production model (500 to 4000 Ibs. per 
hr. capacity). Send today for fully de 
scriptive literature 


part of 


answer 


CAN TEST OR CONTRACT MICROWIZING HELP YOU? 


Laboratory test-micronizing of your own material 
orf production micronizing on contract basis, are 
Sturtevant service. See for yourself the 
improvement ultra-fine grinding can contribute to 
your product. Or, if you have timited require 
ments for ultra fine grinding, Sturtevant’s contract 
micronmzing 
Write for full details 


service may be the economical 


MILL COMPANY 


STURTEVANT 


135 Clayton $t., Boston 22, Mass. 


CRUSHERS GRINDERS SEPARATORS BLENDERS CONVEYORS ELEVATORS 


LOWER MICRON MATERIALS 
SET NEW STANDARDS 
IN THESE FIELDS: 


Pharmaceuticals 


Pigments (natural and 
synthetic) 


Copper compounds 


Filler materials 


Aluminum compounds 
Resins 
Flour 
Sugar 
Caicium compounds 
Heat sensitive materials 
Magnesium compounds 
Zinc compounds 
Wares and fatty acids 


Fungicides and 
imsecticides 


Fluid-Jet Systems 
For Special Needs 


A in. Sturtevant Micronizer 
reducing titanmm dioxide to 
particle size under | micron at a 
feed rate of 2250 Ib per hu bor 


another firm a 4m model 


grinds 50% DDT to 3 averag 
microns at a solid feed rate of 


12700 to 1400 Ib per he A 
pharmaceutical house is using an 
% in. model to produce procaine 

penicillin fines the io 20 


micron range. tron oxide pig 
ment is being reduced by a 30 in 
Micronizer to 2 to 3 average 
microns at rates of 1000 Ibs. per 
hr. Sturtevant Engineers will help 
you plan a Fluid-Jet system for 
your ultra-fine grinding and classi 
fying requirements. Write today 
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(Continued from page 118) 


ormer president and chairman of 
t board of trustees of the Mellon 
Institute, Edward R. Weidlein oi! 
Pittsburgh, has been named chairman 
for special and corporate gifts of the 
American Chemical Society’s three 
million dollar building tund campaign 
Mr. Weidlein, a former president of 
A.L.Ch.F., will organize the solicita 
tion of gilts trom corporations founda 
tions, etc., to establish a fund for the 
construction of a new eight-story ACS 
building in Washington 


Union Carbide an 

nounces the appomtment 

of K. H. Rowland as 

Planning to install high pressure lines in your : vice-president for pro 
plant? Will they carry hot corrosive liquids duction of Union Car 
or gases? | bide Chemicals Co., di 
You will find sarety in DURASPUN Centri- Rowland vision of Unies Cartute 
fugaliy Cast Pipe. It’s very strong, with 
strength approaching that of forged steel. It 
can be alloyed to give you maximum resist- The new operations research depart 
ance to the heat and corrosion to be ment of the A. E. Staley Manufactur 
encountered. ing Co. will be headed by George N. 
Cornell. Succeeding Cornell as chiet 

chemical engineer at Staley will be 


"a9 
it's alloyed to resists" 
+ William E. Keppler named project 
corrosion and engineer with Merck Sharp & Dohme 
International Division, New York 


Keppler was formerly production con 


New associate technical director of 


orporation 


DURASPUN Pipe comes in a wide range, as follows: 


Minimum 
Outside Diameter Wall Length 


Union Carbide Development 


Harry L. Willard. 


88" maximum 

110” maximum E. Q. Camp and J. 
168” maximum, 24” minimum C. Schiller have been 
168” maximum, 24” minimum promoted to assistant 


2%" to 3” 
3” 10 6” Inclusive 
Over 6” to 12” Inclusive 
Over 12” to 14” Inclusive 
Over 14” to 20” Inclusive 
Over 20” to 24” Inclusive 
Over 24” to 32” Inclusive 


180” maximum, 48” minimum division heads in the 
88” ‘ 
Research and Develop 
80" maximum 


NW 
— @ — a 


ment Division at Hum 
This is standard piping. Special cylindrical shapes in comparable high alloy ble Oil & Refining Com Camp 


steel can be cast centrifugally retorts, furnaces, fractionaters and other such . pany’s Baytown Texas 
equipment come in this class refinery; S. R. Bethea, 
Write us about your requirements. Our metallurgists backed by thirty-five years M. R. Morrow, M. A. 
of experience will be glad to help select the best combination of alloying Mosesman, and E. E. 
elements to take care of your operating conditions. Zerwekh have been 
named section heads in 

Schiller _ the same division 


David E. Schoeffel joins the Re 
search Department of Monsanto ¢ hem 
FFICE: 12 East 41st Street, New York 17, ian ee oe ical's Plastics Division, Springfield, 


ICE: 23906 Woodward Avenue, L Mass Schoeffel has been with the 
FFICE: 332 South Michigan Avenue | division since 1952 
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E SIGNATURE 


ONE HIGH STAN 


Let a Pritchard Single Responsibility Contract 
be the key to a successful construction proj- 
ect for you. Whether you are contemplating 
building a new plant, expanding or modern- 


izing present facilities, Pritchard has a lot to 
offer you. 


One Signature! You sign one contract with 
one firm; not a separate contract for each 
phase of the project. Pritchard handles every- 
thing including the design, engineering, pur- 
chasing and construction. The result is a 
saving to you in time and money. Things move 
rapidly. Design and Engineering are carefully 
coordinated. You benefit from the savings in 
quantity purchasing. Construction proceeds 
without costly delays. 


complete satisfaction rests with Pritchard 


and Pritchard alone. This includes all phases 


Up to and including final testing 


ONE RESPONSIBILITY 


INVESTIGATE PRITCHARD'S 
SINGLE RESPONSIBILITY CONTRACT FOR YOUR NEXT CONSTRUCTION PROJECT 


One Responsibility! Responsibility for your 


* 


One High Standard of Performance! You 
know, before the project begins, exactly what 
it will cost. Specifications are established and 
you get what you pay for—nothing less 
Pritchard gives you a firm guarantee of proper 
operation and maximum efficiency. There is 


only one standard of quality and performance 


with Pritchard: the very best 


YOUR INQUIRY {8 INVITED 
MCHIMICAI PRT CHEMICAL, 
IWER PLANT 


SERVING THE GA PETS 
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NEEDS OF IND AND CORPORATE UTILITIES 
SNOUSTRY S PARTMER PROGRESS 
Pritchard & Co. 
wanurs 


DEFENSE AWARD TO PFIZER Thomas F. Edson 


na peen name nant 
\t the Chas. Pfizer headquarters in 
manager of the Linden, 


Brooklys i delegation of two veneral 
N.] plant of the Dye 


| hod the 6 the D stuff and Chemical Di 
ores vardec rm art 

(Continue d page 120) vision of Grener il Ani 

ment of Defense Reserve Award on & Fil : 
Ralph W. Eberly has been appomted October 16. John E. McKeen, presi t “i — 

on 


manager of the chutte and Koerting dent of Ptizer accepted the 


ind two ay otheet from the \rmed 


(company Instrument for outstanding cooper: 
Division ae vill a sith the Armed Forces Re 


ume responsibility for General Raymond = | 


I he Universi Cinecimnati’s 
MeMicken College \rts ind 
Sciences announces the appointment 
of Roger Chalkley as instructor in 
mathematics 


engineering, production 1 the | S. Army Military 
marketing of the 
compan line of rota 


Eberl meter ow midicator 
\ Arthur C. Herrington has joined 


pore 

the staff of the Whiting Research 

\thanty Kesearch ¢ orporation Laboratories of the Standard Onl 
in. the 1GY Proi Company of Indiana 


ect \ myuard atellite Vehu le 
Colygate-Palmolive Co mnounce 


election of John R. Brown, Jr., as 


director and vice-president in charge 


program, announce the addition of 
Joshua S. Bowen, Jr, to its chem 


ical enyimeermy group 
of research and development. Brown 


Randolph Antonsen is to be thy was formerly vice-president for re 


slirector thre newly-tormed New earch and development ol pence! 


Products Research and Development Chemical Co 
Shown at the ceremony are (left to right) 
Departine nt of the Godfrey | Cabot Major General John H. Ives, chief of staff, 
carbon black and chemical manu Continental Air Command; General Bell; Rear 
Admiral Milton E. Miles, commandant, 3rd 
Naval District; Rear Admiral Henry C. Perkins, vision of Ksso Research and Engi 
" commandant, 3rd Coast Guard District; Mr neering Company, Linden. N.J. John 
McKeen, and Lieutenant Colonel Henry Strunk, 

le velopine cle partinent ith Ist Marine Corps Reserve and Recruitment Dis 


0. D. Myrick, Jr., as director trict 


John C. Hunt is appointed a section 
VI 


facturing firm in Boston head in the chemicals development di 


Davison Chemical Co. organizes new 
F. Johnson has been named a section 


head in the chemicals research division 


WELDED 
ALUMINUM 
TANKS 


e Welded aluminum tanks for storage, 
pressure vessels and processing equipment 
built to ASME Code specifications to meet 
all insurance requirements; pure alumi- 
num tanks for hydrogen peroxide storage 
or other purposes. Conventional or spe- 
cial design tanks, shop built-up or field- 
erected, can be built to your specifica- 


tions. Write for Tank Talks, SYSTIMS 
spraying cost A 


@ to help you 
improve a 
Spraying 
operation 


to help you 


Elevated Tanks, 
Pressure Vessels, 
Chemical and 
> rhe most complete industrial spray nozzle 

Aluminum, catalog ever produced. Gives you reference 
taint 
data on thousands of standard and _ special 
— spray nozzles for every type of spraying. 


Estabiished 1854 WRITE FOR your free copy of Catalog No. 24 


R. D. COLE MANUFACTURING CO. 


NEWNAN, GEORGIA 
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The NEW Dicalite Technical Bulletin B-13 is just off Pe ee ee, 


the press. Completely revised, this new gen- Dicalite Dept., Great Lakes Carbon Corporation 


eral handbook on filtration with filteraids has 612 So. Flower St., Los Angeles 17, Calif 


been expanded to 24 pages, illustrated with Please send me my free copy of Technical Bulletin B13 
charts, diagrams and photographs. In addi- 

. , Name 
tion to its clear discussion of the principles of 


filtration, Dicalite Bulletin B-13 contains in- Company 


formation on the factors involved in filter sta- 
Address 
tion layout and design, and a great deal of 


practical operating data on both pressure and City Zon state 


et Vealile 


DIATOMACEOGUS 


copy with our compliments. 
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KNOX PORCELAIN CORPORATION 
KNOXVILLE 1, TENNESSEE 


THIS BULLETIN 
TELLS THE STORY 


for turther de 


tarls write today for 


@ copy of Bulletin 
Nou. 469 CEP 


*ROKIDE Process 
Coating developed 
by the Norton ¢ 

of Worcester, Mass 


a The Word for 
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Quality and Economy in | 


TOWER PACKINGS is [KNOX) 
‘KN 


same composition as is used in our high voltage 


manufactures tower packings from the 


electric porcelain This assures you the utmost 
in Quality at minimum cost 


@ KNOX Tower Packings resist high temper 
atures, fumes, vapor, corrosion 

© Resistant to alkalis, acids, liquids 

© Complete vitrification firing provides zero 
porosity, assuring indefinite life chemically | 


@ Uniform quality, high chemical purity, iron 
free, great mechanical strength, will not 


c rumble 


Know your source Buy direct from KNOX ‘A W 
wide range of designs, plus modern production 


methods, gives you @ Better Tower Packing 


if you want Quality and Economy You'll 
specify KNOX 
On special porcelain items send 


samples or drawings for quota 
hons 


FACED MECHANICAL SEALS 
RESIST WEAR AND. CORROSION 


S55 FACING MATERIAL 


A new and superior facing material is now 
available on the engineered mechanical DURA SEAL 
#55 faced seal rings are long-wearing, operate at ex 
tremely high or low temperatures, and present highest 
resistance to wear and corrosion. #55 Facing Material 


combines the low-friction benefits of ceramic materials 


with the strength and resistance of alloyed steels 


DURAMETALLIC | CORPORATION __ 


MIiCHIOAN 


RBALAMATOO 


12) 


53, No 


(Continued from page 122) 


Clarence A. Stiegman is named 
technical director and J. Howard 
Brunn general manager 
Niagara research and 
cle velopment it Hooker 
Electrochemical Co 
Niagara alls N \ 
Johannes H. Brunn, 
Stlegmen director of research and 

development ha re 
signed. David S. ha 
been appointed manager of proce 
improvement and = «de 
velopment, heading a 
new group formed at 
Hooker to study and 
improve existing chem 
ical processes as an arm 


ot research and devel p 


Rosenberg 
ment Also at hHlooker 
James E. Dillman the new tec! 
nical supervisor, proce tudy: El- 
liott P. Doane, supervisor, pilot 
plant | Benjamin W. Hancock 


techni foreman ot Area 4 


Hlumphrey J. Elliott, Jr. has 
joined the staff of the Atlantic Re 
search ¢ orporation \lexandria, Vir 
gimia. He will be with the Project 


kngineering Group 


Wesley B. Argo, St. Louis, has 
been appointed a research group leader 
ot Monsanto Chemical Cor pany 


Orgamic Chemicals Division after a 


six year stint in the research section 
Jack W. Thompson has been trans 
ferred to St. Louis as a supervising 


engineer in the project section, Engi 
neering Department, of the Inorgani 
hemicals Division. Arthur C. Ryder 
has jomed the engineering § section, 
Production Department, of Monsanto's 
Plastics Division at Santa Ciara. Law- 
rence E. Stout, Jr., has joined the 


chemical and mechanical section in the 


enyineering department Research ane 
Engineering Division, at St. Louis 
Joseph F. Galluzzo has become a 
member of the technical services ce 
partment at the Wm. G. Krumrich 
Plant, Monsanto, Ill. Newly appointed 
ssistant plant manager Thomas S. 
Hostetter will be at Monsanto's In- 
organic Chemicals Division plant at 
El Dorado, Ark. The construction sec- 
tion of the company’s Inorganic Chem 
icals Division, engineering department 
it St. Lous, loses its a tant manager 


“ illiam J. Burkett, who is to become 


maintenance supervisor at the Trenton, 


Michigan plant 


—_ people | 
Ge (management & lechnology ) 

| ~ | 

4 

Ring 

= 

Cross? 

Specify 

cal 

= 

INSERT 

( A | ‘= 

( 

i 124 e 


WELDED ASSEMBLIES 


© PIPE BENDS AND 


pipe or tube in size 


iron pipe size. 


illic 

4] 


= 


We specialize in stainless 
steel coils and bends 


Send us your 
heating and cooling sx 
problems for 
design and moterial 
recommendations 


Illustration shows special welded 
header. All 
corner bends are formed on precision 
bending dies, thus saving 64 welding 
ells, 128 cuts and 128 line welds. An 
example of possible savings through 
Rempe design and manufacturing 


Write for free copy 
of the Rempe 
Engineering Data 
Book on Pipe 

and Fin Coils 
prepored especially 
for the design 
engineer 


assembly and supply 


334 N. Sacramento Blvd, Chicago 12, 


SAVE THOSE BACK ISSUES! 
Every so often an unprecedented demand for 
or an unexpected influx of 
the editor 


a particular issue, 
new subscribers and members puts 
in the embarrassing position of running out of 
copies of Chemical Engineering Progress. This 
has happened several times in our short history 
and if members have copies of any of the fol 
lowing issues, we would be glad to purchase 


them 


The issues which we need and for which we 
will pay 75 cents each are: January, 1949; Octo- 
ber, 1952; January, 1954; February, 1955; 
January, 1956; January, April, 1957. 


were overprinted to the 
usual popular 
spurred single copy sales, our reserves are 
exnausied 


All these issues 


extent, but because features 


Help fellow members by sending your back 


numbers of the issues specified above to 


T. M. Pritchard 

Chemical Engineering Progress 
25 West 45 St. 

New York 36, New York 


Fabricated froin any 
ferrous or non-ferrous 


REMPE COMPANY 


range from '2” to 8” 
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Get qualified help 

Tell us about it 

SK Gear Pumps, product of years of 
research and engineering eapenenc e, 
are solving problems in almost 

every industrial field — pumping 

many types of materials like 

alcohol, fuel oils, glue, wax, 

lube oils, resins, cellulose, heated 

oils, road tars. Some applications 
require only a top-quality standard 
pump. Ours are top-quality. Other —_ 
applications demand something special 


If so, we're ready to cooperate 


We'd like to get acquainted 
let us send you Bulletin 

17-A describing 

our pumps and engineernmg service 


Just write us. We'll send it 


GIVING YOU 
TROUBLE ? 


Schutlée and 


COMPANY 


MANUFACTURING ENGINEERS 


2246 STATE ROAD, CORNWE 


Rotameters 


a fast, convenient source for 


PY REX sicHt GLASSES 


We can supply perfectly true circles, precision- 
ground from heat-resistant polished plate glass. 
Used by chemical companies from coast to coast 
—resist clouding, pitting, chemicals (except 
HF and strong hot caustic solutions). 


Squares, rectangles or odd shapes in 8 thick- 
nesses ('/” to 1”), sizes up to 24” x 60”, also 
available for immediate shipment. Write, wire 
or phone for bulletin or quotation. 


SWIFT LUBRICATOR COMPANY. INC 


8 Giass St., NLY 


Elmira, 


Rape 
— 
as 
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CLASSIFIED SECTION 


Address Replies to Box Number Core of CHEMICAL ENGINEERING PROGRESS N N 
| SITUATIONS OPEN 


| 
| 
| chemical and mineral engineering proc- 


To work in an expanding research di- 
vision. Men with advanced degrees 


| 
7 Cc H E M i Cc A L E N G i N E E R S preferred—for fundamental work in 
Opportunities in Chemical Process Operations Fer Cater Cotes to 
almers g. Company 
gineering ‘tro g 


Products are synthetic fibers, films, and plastics. Locations of our eight plants— 


: Pennsylvania, West Virginia, and Virginia. Openings are technically challenging and 
offer good advancement opportunities. Applications are invited from YOUNG PROCESS ENGINEERS 
i B.S. and M.S. Chemical Engineers with 1-8 years of experience. Send 
\ resumes to * 
\ Recruitment Director cor 
\ “ rai f werf i 
AVISCO AMERICAN VISCOSE CORPORATION rapidly ler @ 
\ 
1617 Pennsylvania Boulevard 
a / Philadelphia 3, Pennsylvania work ar 
Cit 


CATALYST SALESMAN 


oa SALES REPRESENTATIVES 


Several 2ermanent Openings for Young WANTED: 
experienced catalysts salesmen available with established com- 


’ pany. Men should be 28-40 years of age, willing to travel and/or We... Be 


to relocate in district offices after basic training program. In- SITUATIONS WANTED - 
clude resume of education, experience and salary requirements 


in your reply. Box 26-12 A.1.Ch.E. Members 
CHEMICAL ENGINEER. 1951 
Industrial management Vharton 
School ea ‘ rerience 
2 plant, project an i 
Desire supervisory position in project 
r productior engineering 
*reler some travel. Vresent salar $4 000 
CHEMICAL Box 2-12 
CHEMICAL ENGINEERS and MANUFACTURING EXECUTIVE. 
J 1947. Business administration inor bx 
Due to the increased scope and perience as superintendent, plant manayer 
diversification of our research activ INDUSTRIAL ENGINEERS late Fortitude in 
ities we have challenging openings rome ty Naval 
iministrat and commar Will 
for BS, MS, & Ph.D. Chemical Hiram Walker & Sons, Inc. gg ggg Se 


ngineers in engineering research $12,000 Rox 4-12 
Positions offer opportunities involving Has excellent opportunities or | 


PROCESS DEVELOPMENT RESEARCH, 

pilot plant design & operation, semi YOUNG CHEMICAL AND INDUSTRIAL CHEMICAL. ENGINEER Ph.D aye 45 

works operation and large scale proc ENGINEERS in applied chemical engi- Inorgani ilso = =plastics fertilizer de 

ens design. Will consider experienced neering unit operations, process con- snd pilot plant investigations leading to 

and inexperienced engineers with plant yperation challenging re 

strong interest in development engi trol and quality control. ponsible assignments involving hemical 

sa processes and products. Box 4-12 

ew Send Resume to 

Engineering research is carried on CHE MIC AL Ff B.S.Ch.1 1953 

aye 6. married ree ears perience 


Hiram Walker & Sons, Inc. | 
Personnel Div. 
1616 So. Washington Street 


in a modern well eauipped three story dex ah pir hiwt energy fue processes 


building with more than 37,000 square Desire professional yosition in process 
lesiye r development Box 5-12 


feet of floor space 


Career opportunities in a growth Hinei HAVE SLIDE E, WiLL TRAVEL 
Ss t er ver 
city of 80,000. For information send Adequate knowleduwe f four foreign lan 
‘ omplete resume of experience to wuages Desire position ir sctivit where 
- technical knowledge personalit and 
language on be used advantage 
; A. E. STALEY MFG. CO =y One Swenson, Four Body, Compound Triple | CHEMICAL ENGINEER--BSChE. 195 
Decatur, Ilinois Effect, Long Tube Vertical, Film Type \ue 25 arric Current serving 
L.vaporator First three rodies perate liwate rt n 
triple effect while the tourth operates as liew estr R at June 
‘ ntrator at double effect vacuun 1958 Desire researct evelopment 
; Lxcellent condition. Complete inspection position with future executive potential 
welcor Box 19-12 Box 7-12 
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| 


B.S.Ch.E. 1950-—-Varied experience in plar 
ning scheduling ind = supervising pr 
t hemicals Experience 


ulacturing 


An Invitation To Join 
ORO...Pioneer In 


atoatity 


Operations Research ts a young science, carning recor 


nition rapidly as a significant aid to decision-making. It 


troy iter Jer Present 

salar $400 month Onl replies " > | he 

pletel stlinis employs the services of mathematicuins, physicists, 
Box 11-12 economists, engineers, political scientists, psycholo 


gists, and others working on teams to synthesize all 


Ane, 26, famil eteran, gra phases of a problem. 


Presently employe in sales sire 


CHEMICAL ENGINEER 1958 


earch and Development posit n Del 
At ORO, a civilian and non-governmental organiza- 
tion, you will become one of a team assined to vital 
ESS ENGINEER Chil military problems in the area of tactics, strategy, 
Rey Pt over ear il ve 
finery experience, successtul backygrour logistics, weapons systems analysis and communications 
in economics lesign pilot work pera 
tions supervision reports estinates 
Desire responsible supervisory position No other Operations Research organization has the 
+ experience and ability Box 14 broad experience of ORO. Founded m 1948 by Dr 
Ellis A. Johnson, proneer of U. S. Opsearch, ORO's 
4 
CHEMICAL ENGINEER research findings have influenced decision-making on 
ticals and solvent refining: five years the highest military levels 
Ordnance engineering, tw ears instruct 
ing undergraduate therr lynamics Hack 
ground emperations research, digital com ORO’'s professional atmosphere encourages those 
eee. with initiative and imagination to broaden their screntitic 
Box 15-12 capabilities. For example, staff members are taught to 


“program” their own material for the Univac computer 


WILLING TO TAKE CALCULATED RISK 


to obtain good chemical engineer? Non so that they can use its services at any time they so 
itizen, B.S.. MS now residing 

Manila, Philippines, desire job offer to desire 

facilitate immigration and return to US 

Had been in US r six years. Willing ORO starting salaries are competitive with those of 

to travel at wh expense Mw 5 LONG 

P.O. Box 1617, Manila, Philippines industry and other private research organizations. Pro 


motions are based solely on merit. The “tringe’” benetits 


CHEMICAL ENGINEER h years 


experience in chemical process develop offered are ahead of those given by many companies. 
ment through pilot plant, whe required 
n bott arbohydrate and tertilizer fields 
including process evaluation and design The cultural and historical features which attract 
esolution of he lea ito an ope t 
= visitors to Washington, D. C. are but a short drive from 
the pleasant Chevy Chase suburb in which ORO ts 
PROJECT MANAGER BSChE 1944 
seeking position as Chief Engineer of located. Attractive homes and apartments are within 
mecdiur ompan , walking distance and readily available in all price 
taeeistant plant mayer r equi sien 
; ears experience in plant design, eco ranges Schools are excellent 


siuattor onstruction 


perations tn iving 


high t mer polymerization and related 

proce es managing multi 

ind equipment lesiyn, plant and project 


ring, maintenance estimating and 


eparations experience and learance 

ERATIONS RESEARCH OFFICE 
Box in OPERATIONS RESEARG 

CHEMI . ENGINE 5 

Family, yeate |oro| The Johns Hopkins University 
refinery pr ese ntroi lesign and eco 7100 COMME CTICUT AVENUE 
nomics verall refinery eordination, and CMEVY CHASE 168. MARYLANO 
nt experien 
Pp 


engineer Desire posi 


esponsibility and advance 


ment opportunities Preterable location 
Latin America Fluent Spanish 
citizen, previous overseas experience Hox 


12 
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—— 
| 
units Desire opportunity tor work in 4 
engineering r production management 
Box 6.12 
= 
CHEMICAL ENGINEER 4 ta il a 
etr hemical plants Able to make com 
plete process tlations and rodinate 
rther lesign phase tt pr 
tion to start-uy lau HKeta Vi 
tion wit t 
| 
tior t 
(Continued on page 128) 


SITUATIONS WANTED 


(Continued from page 4) 


PRODUCTION MANAGEMENT ENGINEER 
ING i ifteen ears experience 
in chemicai food processing and 

packaging plants Vlant manager, process 

engineer, process evaluation and develop 
ment, production supervision Seeking re 
sponsible position in production manage 

ment resent salary $11,000 Hox 23-12 

ENGINEERING AND FINANCE Senior 
chemical enyineer and reyistered stock 
broker, Desire position in finance leading 
to high management position Experienced 
in project’ engineering, purchasing, pro 


duction and finance. Know nuclear, chem 
ical and pharmaceutical induatries Age 


CHEMICAL, ENGINEER Age 


years industrial experience research 


2% Seven 


pilot plant supervision and plant super 
Vision L.xtensive experience with extrac 
Desire position in proc 
eas developmen Midwestern or southern 


location. Hox 25-12 


tion metallurgy 


Nonmember 


CHEMICAL, ENGINEER--INDUSTRIAL 
GINEER MS beth fields, completion all 


course work ScD years diversified 
experience technical economic evaluations 
consulting, market) research sales engi 
neering, product process studies Desire 


career position. Sigma Xi Age 16, family 
Box 1-12 


CLASSIFIED SECTION RATES 


Advertisements in the Classified Section are 
payable in advance at 24¢ a word (effective 
January 1956), with a minimum of four lines 
accepted tox number counts as two words 
Advertisements average about six words a 
line Members of the American Institute of 
Chemical Lnyineers in good standing are 
allowed one six line Situation Wanted inser 
tion (about 16 words) tree of charge a year 
Members may enter more than one inser 
tion at hall rates Prospective employers 
and employees in using the ( lassified Section 
that all ommunications will be 
acknowledged, the service is made available 
on that Anewers to advertise 
ments eshould be addressed to the box 
number, Classihed Section, Chemical Engi 
neering Progress, 25 Weat 45th Street, New 
York 16, Telephone COlumbus 5.743350 
Advertisements tor thie section should be in 
the editorial offices the lOth of the month 
preceding publication 


BIND YOUR C.E.P. IN THE 
NEW, STURDIER BINDER 


| CHEMICAL ENGINEERING PROGRESS 
25 Weaet 45th Street 
New Vork 36, New York 
tientlernier am enclosing my check 
Please 


(money order) for § 


binders @ $3.50 each 


send me 


for the following years (add 3° salem tax 
for delivery in New York City) 

Name 

Address 

Clty Zone 
State 
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people 


(management & technology ) 


(Continued from page 124) 


Thomas E. Kopp beconrs a mem 
her of the production department of 
Inorganic Division at 
Roy G. Moore is 


now a member of the production de 


Mon anto 
lrenton, Michigan; 


partment of the (arondelet Plant of 


Monsanto’ Inorganic Division at St 
Lan Sidney Kleinberg become A 
member of the research department ot 
Monsanto’s Inorganic Division at St 
louis as has chemical engineer James 


Schoolmeester. 


Fred W. Obermann hias become a 
member of the technical 

Monsant« Organic 
(Chemical Division at the John F 


(ueeny Plant, St. Louis 


ervices de 


partinent ol 


Robert O. Nellums has been pro 
moted to assistant director of research 
at Monsanto Chemical Company's Or 


ranic Chemreals Division 


Yew proce engineer with Badger 


Manufacturing Company, Cambridge, 


Mass., ts James J. Graham. 


D. B. Benedict has been elected a 
vice-president of Union Carbide Cor 
poration. He will be responsible for 
the corporation’s chemicals and plas 
tics activities Also announced were 
the appointments of E. E. Fogle as 
president of Union Carbide Chemicals 
Company and of H. D. Kinsey as 


president of the newly-formed Union 
Carbide Olefins Company 


Appointment of Harold H. Radke 
as a developme nt program analyst for 
B. F. Goodrich Chemical Company has 


been announced. A. L. Schultz has 
been named manager of rubber and 
rubber chemicals deve lopme nt at (,00d 
rich’s development center at Avon 
Lake, Ohio. Arne Melby, plant man 
wer of Goodrich Chemical’s Niagara 
Falls, N.Y. plant, has been assigned 
to upervise construction oft i new 
ynthetic rubber plant in Japan to be 
built by Geon, Ltd. New 
plant manager at Niagara Falls is 
Philip H. Lawrence. 


Japanese 


John F. Ryan has been named ar 
acting section head in the (Chemicals 
Development Division of Esso Re 


search and Engineering Company, 


Linden, N. J 


people 
(marketing) 


Ihe lleetrode Division of Great 


akes Carbon Corporation has named 
Michael A. Wrotniak, 
Jr., foreigi ales man 
aver of the division. A 


yraduate of the George 


~, 
= town University School 
of Foreign Service, Mr 
wil omote 
Wrotniok Wrotniak wall promote 
and coordinate the sale 
ot graphite electrodes, anodes. mold 
tock and specialties in all foreign 


markets, with the exception of Canada 


Robson has been ap 


manager for Mon 


Ernest S. 
poiited district sale 
into; Chemical Company's Organic 
Division at New York 


(Chemical 


The newly-created position of sales 
manager of Jefferson Chemical Com 
pany, Inc., has been filled by J. R. 
Carlson. Simultaneous announcement 
R. 


Monaghan as regional manager of the 


was made ot the appointment « 


eastern region 


James M. Carmen has been ap 
pointed staff assistant to the director 


ot teel ale for the \ Ml Byers 


( 


53, No. 12) 


Forrest M. Luckett, (hicago dis 


trict sales manager for Monsanto's 


Organic Chemical Division since 


1951, ha 


created position of central regional 


been appointed to the newly 


ales manager tor the Organic Chem 


icals Division at Chicago 


New assistant_ director of sales of 
plasticizers, resin materials, and paper 
chemicals product groups for Mor 
into is H. James Lawler; he will bx 
with the Organic Chemicals Division 
at St. Louts. Also at St. Louis, Herbert 
S. Parham assumes responsibility for 
the tine chemicals, agricultural chem 
icals, petroleum additives and interme 
diates product groups and James Star- 
rett, a will be new sales manavet 
of agricultural chemicals. Filling the 
newly-created position of pergonnel and 
training manager at St. Louis will be 


Armin L. Klemm. 


Necrology 


George W. Merck, 63, chairman 
of the board of director of Merck 
& Co or a 


cerebr il hemorrhage 


Charles Henry Snow, 94. dean 
emeritus of the College of | neimeect 
ing at New York University, on Ox 


tober 28 after a long illness 


| 
a 
| 
j 
| 
| 
| 
de 
iv 
| 
| 
a 
4 
\ 
| 
4 | 
4 
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This ECONOMICAL Tank 


rectangular, with rounded corners 
is made almost entirely out of 


PRAN. 
THERMOSEANEN 


‘ Hit 
Ihe 
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‘ 
Backed by 20 Years of Pane! Coil Mig 


DEAN THERMO-PANEL COM DIVISION 
DEAN PRODUCTS. INC. 615 Fronklin Aw 
BROOKLYN 38, N.Y. fel Sterne 


SPRAY 


DRYING 


_might solve your 
drying requirements 
LOWER: cost 


YOU CAN FIND 
OUT...QUICKLY 


BOWEN TEST 
FACILITIES ARE 
AVAILABLE NOW 
AT LOW RATES 


tr ated Booklet 
“BOWLN TEST FACHITES” 


BOWEN 


ENGINEERING, INC. 
North Branch 13. New Jersey 
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notes 
of A. 1. CA. 


A nm Accounting of Stewardship \s in other assistant secretary who came to ACLCh RE. in 
years, Lam making this final column of 1957 January, 1997 Joel Henry Financially, while 
a report to the members of the year’s highlights our Imcome is increasing so are our expenses & 
What events have occurred of importance to the number of things we are attempting to do 
the Institute from my viewpoint & how vos it We are trying to bring bigeer & better 
with AL Chobk- It we followed the practice ol publications to all our members Our publi 
the Chinese, in giving oames to the yvears, we in cations have been the main source of income 
would probably call 1957 the year of lor AChR. since 1952 the proportion. ts 
LBM bor some time at has been apparent vrowing constantly much of the imecome 
that among the great needs in headquarters are which we receive trom publications, however, ts 
the answers to who are you & what do you do plowed back in order to further our growth 
\lter about two years of tvestigation We are building a staff of editors that wall be 
a punched-card system contaming easily re able to meet the current challenge for vital re 
tievable information about every member was portorial leadership in the chemical engineerimeg 
mstalled Consequently, in| March of this field we are building a sales stafl that we 
year all members & all subscribers received an feel will enlarge A.LCH.E.’s share of the market 
Phe was a m order that as the spokesman for the profes 
owstorm of replies many days sion of chemical engineering the Institute may 
were spent in deciphermg, coding & key punch continue to serve the members i the way it 
We are fortunate to be stalled by a should Council ts constantly faced with 
group of devoted people who work many, many the threat of imadequate tmancing & at is 
hours overtine inorder that you, the members trioute to the courege of Council members 
may be served Ihe directory, which was that they are willine to comiunue to expand m 
issued in October to on request, was the fasch that mical is not stag 
the first mayor product of the LBM. system nant but is growing ihe cou tees of the 
ihe punched cards represent, we im headquar Institute have continued to be a gre.t source of 
thank, giant step forward in efficient sers inspiration for me im my work as Secretary 
\lso during this year preliminary plan Phe hours that men spend forwarding the 
ning has gone forward tor the Fiftieth Anniver- objectives of are awesome & gratify 
sary During the week of June ing the contribution that our mdustrial com 
chemical engineers trom all over the world will panies make In supporting Comumnittee work 
be at Philadelphia to celebrate the lounding of in helping Local Sections to put on meetings, 
The United Engineering Cente both locally & nationally, sending men = to 
Was another mayor progect that took maumerable committee functions to meetings is remark 
ob stall accepted the able One of the men who served most 
mVitation to become a member ol United kings staunchly this work was George Granger 
neem Prustees, which as burlding the mew Brown, whose death on August 26 was a severe 
home for the socreties During loss to all chemical engineers was out 
the your Council dectded to turn over the Nu- Dicasurer, as everyone knows, a most distin 
clear Exposition, which VCH Ob. had sponsored vuished man, & to me a close trend Asa 
owned since ity imception several years ago personal note, may thank the members tor 
to the Nuclear Congress, so that any imcome them continued Support look lorward to 
from the exposition might be used to deter the the challenge that the Institute offers to me & 
expenses of the Congress itsell Sharing with to the chemical engineers of the mation May 
us will be the tour other founder socreties the I wish a Merry Cliristinas & a most 
American Nuclear Socrety is man prosperous New Year Sec you, each & 
aging the Nuclear Gongress that will take place every one, in Philadelphia next: June 
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THE RALPH M. PARSONS COMPANY 


ENGINEERS * CONSTRUCTORS 
LOS ANGELES 


| 
THE paLPH M. parsons coMPANY 
rust and 
ror your next piant you are yitally i 
with your new proces® and 
your proces. the new 
pant: parson? a).way® 
xnett grovP’ pordine yout ais” 
is nere 10 serv? you ~ nen 9 
want yor wan’ | 
| 
| 
| 
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More often than you might think, good 
mixing of fluids can make the difference 


between “just average’ and superior 
process results 
That's one reason why LiGHtNin 


Mixers were specified for this new wet- 
process phosphoric acid plant at Ozark- 
Mahoning Company, Tulsa, Okla. Sing- 
master & Breyer, New York engineering 
firm, did the equipment 
design for Ozark-Mahoning Company. 


process and 


High yield—low cost 
Utilizing the Belgian Prayon 
relatively new to this country, the plant 


than 95% of 


process, 
consistently yields better 
acid cor taining 40% PLO 
$24 product 
weak as 55% 


It produces a 


from sulfuric acid as 
Leaching temperature is 15-20 degrees 
than 
easing the corrosion problem and per- 


cooler conventional processes 


MIXCO fluid mixing specialists 


mitting the use of less costly materials 
of construction. 

The new plant has run without a hitch 
since the day Ozark-Mahoning operating 
management pushed the button. 


How mixers help 
Good mixing does its job in the leach 
system, where finely ground phosphate 
rock is with 
phoric acid, then reacted with sulfuric 
acid to precipitate gypsum 
A LiIGHtNin Mixer in 
leach-tank 
exact balance of fluid flow and turbulence 


slurried recycled phos 


each of eight 
ompartments provides the 
needed for intimate acid contacting and 
highest extraction values 

The Lich tNnins also provide complete 
uniformity and immediate dispersion of 
growth of 


reactants, resulting in the 


lerge, easily filtered gypsum crystals 


YOU CAN HANDLE o:/ 
fluid mixing job, in tanks of 
ony size of 
LIGHTNIN Mixers. Results are 
uncond: 


tionally guaranteed. 


shape, with 


fully predictable 


FOR LATEST MIXING INFORMATION and full description of LIGHTNIN Mixers, 


send for these helpful! bulletins: 


[ ] Top or bottom entering, tur [ ] 
bine, paddle, and propeller (B-104) 
types: | to 500 HP (B-102) 

1 ] Top entering; propeller 
types: 4 to 3 HP (B-103) 


{ ] Portable. Ve to 3 HP (B-108) 


Side entering 


[ ] Laboratory and small-batch 
production types (B-112) 

f ) Condensed catalog showing 
all types (B-109) 


1 to 25 HP [_] Quick-change 


chanical seals for pressure 


rotary me 


and vacuum mixing (B-111) 


sheet for 


‘a Data 


miner requirements 


figuring 
(B-107) 


Check, clip, and mail with your name, title, company address to 


MIXING EQUIPMENT Co., Inc., 199-n Mt. Read Bivd., Rochester 11, N.Y. 


In Canada: Greey Mixing Equipment, Ltd., 100 Miranda Ave., Toronto 10, Ont. 


LEACH SYSTEM in ne 
plant consists of tw 
into four quadrants by baffle 
LIGHTNIN Mixer in « 
plant designers, specified the standard LIGHTNIN Mixers 


you see here. 


w Ozark-Mahoning phosphoric acid 
large diameter tanks, each divided 
walls, with a turbine-type 


h quadrant. Singmaster & Breyer, 


New acid process gues 95% yield 
with good mMIXIN g m leach tanks 


On your next project, why take chances 
on fluid mixing when you can be sare? 
With LigHinin Mixers, you get the secu 
rity of knowing there's a mixer to match 
your requirements exact/y—with replace- 
ment parts always quickly available if 


you ever need them 


Predictable results 
You re sure about resu/ts, too — because 
your LiguiNntns are selected on the basis 
of application and test data unique in 
industry. Many thousands of pilot runs, 
scale-up, 
that 


plus scientific methods of 


insure predictable mixing resu'ts 
are unconditionally guaranteed 
bor quick, competent help in getting a 
new process started right, orin making 
an old process more efficient, call your 
LiGHtNin Mixer He's 


listed in Chemical Engineering Catalog. 


representative 


Or write us direct 


y 


| 
| 
| 
bis 


